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SOCIETY OF AUTOMOTIVE ENGINEERS 








E bears no arms. He wears no medals. 

But, for services rendered during this 
time of the greatest production effort America 
has ever known, we all owe the automotive 
engineer a debt of lasting gratitude. 


ae? 


When America needed him, he stood ready 
and able to do his part. He has been doing it 
ever since! His search for perfection never 
ceases. When the final clouds of war have 
rolled away, the engineering miracles he has 
helped achieve will be available to a world 
thirsting for peace. 


Pertect Circle is proud to be associated 


with him. We look forward to the day when 
America can be told of his achievements and 
can thank him for services rendered in time 
of need. 
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"Material" and "Materiel" 


HE engineer who sometime or 

other hasn't argued about the 
meaning and/or spelling of the 
words material and materiel is as 
rare as @ Communist in a Union 
league Club. With an SAE Ma- 
terials Meetings Committee helping 
to prepare programs for SAE War 
Materiel Meetings, the SAE Journal 
maintains a special Department for 
Prevention of Typographical Errors 
devoted exclusively to toying with 
these ticklish terms. 


But finally our troubles are over. 
The AAF has come to the rescue 
with a statement to end all state- 
ments about this magnificent mud- 


dle. 


Pointing out that the French word 
“materiel” was taken up by the U. 
S. Armed Forces following World 
War |, the AAF Materiel Command 
states categorically that: 

Materiel is used to cover fin- 
ished products; completed as- 
semblies ready for battle. (Ma- 
teriel is a plural word.) 

Material is intended to mean 
raw materials which go into the 
makeup of the materiel. 

The significant word in the defini- 
tion, observes one of our analytical 
associates, is ‘finished’. 

Let's hope, that as regards this 
whole discussion, "finished" is not 
only significant but prophetic. 





Thrust Meter Facilitates 
Flight Testing of Planes 


ERSISTENT endeavors of» engineers to 
develop foresight comparably related to 
lundsight has produced, among other results, 
1 meter which measures the thrust horse- 
wer of an airplane in flight. 

Given thrust horsepower, the engineers 
ntend they can estimate horsepower re 
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Air Cargo Progress 
Awaits Solution of 
Technical Problems 


IR cargo transportation, widely heralded 

as a potential post-war big-business baby, 
probably will be a wonderful child, but the 
realities tend to make the diaper stage dis- 
illusioning. 

There is little doubt that cargo planes will 
navigate the post-war air on a larger scak 
The fact that parcels as well as people can 
be flown requires no new proof. But one of 
the headaches of commercial air cargo oper 
ation is that economics sets in before novelty 
wears off. 

It is becoming painfully evident that con- 
siderable time must pass and. engineering 
work be done before economic evolution 
makes air cargo commercially practicable 
Groundling bogies, such as volume of traffic 
and cost of operation, bedevil the busi- 
ness. If costs can be pushed down and vol- 
ume up, air cargo’s speed and convenience 
will make it pay. However, there are addi- 
tionally annoying factors, such as volume 
density, lost time in handling, and countless 
others. 

Realistic description of some of the eco 
nomic boot straps by which air cargo must 
lift itself, and of the cross-current influences 
of the various factors, will be presented in 
July SAE Journal by ‘Carlos Wood, chief, 
Preliminary Design Section, Douglas Air 
craft Co., Inc. 

While Mr. Wood’s article will be con 
cerned primarily with the design of air 
cargo planes, it will suggest that in the air 
cargo business there are few, if any, unre- 
lated factors. 





quired. With both x and y known, they 
presume to compute a plane's performance. 

The thrust meter still is struggling to 
emerge from the cocoon of experimentation 
Its use requires a photo-observer, plus air- 
speed indicator, tachometer, altimeter, OAT, 
bmep gage, manifold pressure gage, thrust 
meter pressure gage, intershaft pressure gage, 
gyro inclinometer, pitch indicator, clock, 
counter, tel-light, attention light, and, of 
course, a full complement of engineers. 

However, the extent and variety of this 
galaxy of gadgets, of which, reputedly, only 
thrust meter, pitch indicator, and gyro in 
clinometer are nonstandard, should deter none 
from reading, in July SAE Journal, the 
story of the thrust meter’s development and 
of its many possible applications. The story 
will be told by George W. Brady, of Cur 
tiss-Wright Corp., Propeller Division, from 
personal experience. 


COOPERATION OF ENGINEERS 
SOUGHT TO END VAPOR LOCK 
DANGERS IN TANKS, PLANES 


LLUSTRATIVE of engineering contro 

versies inherent in the progressive devel 
opment of anything so complicated as a 
self-propelled vehicle is the peripatetic prob 
lem of vapor lock. 

A decade or so ago it developed in the 
midsummer crop of new model passenget 
cars. The buyer went for a drive, then for 
a telephone. That new car, suddenly and 
inexplicably, had stalled. By the time the 
repair truck had arrived, the owner was 
boiling and the engine was cool. It started 
and ran as smoothly as the advertising 
until the next hot day. 

Vapor locking is an automotive malady 
somewhat akin to human “burps.” The 
fuel boils in the feed line, somewhere be- 
tween tank and engine. The resulting vapor 
blocks flow of liquid gasoline. The engine 
quite naturally When engine and 
fvel line cool, the liquid flows again, and 
the engine starts — without adjustments or 
repairs. 


stops. 


Overheated Plumbing 


The basic cause appears to be overheated 
plumbing, or highly volatile gasoline, ck 
pending upon whether the debater is in the 
automotive or oil business. Design and pro 
duction engineers blame the gasoline. Re 
fining engineers blame the plumbing. 

The situation began to transcend the ros 
trum recently. Vapor locking made sitting 
ducks of military tanks, and forced high 
flying combat planes down into the flak 
area. With a war going on the main job 
was to end vapor locking rather than the 
argument. 


“Dumb Engineering” 


July SAE Journal will tell the whole story, 
and some causes and cures, in an engineer 
ing, but none the less salty, treatise by 
R. J. S. Pigott, of Gulf Research & Develop 
ment Co. He will ascribe vapor lock funda 
mentally to “dumb engineering”; also he 
will present technical data designed to show 
exactly how vapor locking can—and should 
—be prevented. And he will give some non 
technical advice from which anyone can get 
the general idea, such as: 

Almost any experienced drinker 
knows enough not to suck Vichy through a 
straw, unless intending to produce ‘burps’ 
with a truly professional aplomb. There 
fore, we ought not to try and boil gasoline 
in the tank before starting to suck on it by 
means of a fuel pump at the end of a long 
straw, usually carefully arranged with knot 
ir. it.”” 
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News About July SAE Journal Articles 





Multi-Cylinder Diesel Fuel 
Injection Pumps Simplified 


REND toward simplicity in diesel acces- 

sories design is shown in the development 
ot a single-plunger injection pump for multi- 
cylinder diesel engines. Its development and 
design, construction, and operating details 
will be described in July SAE Journal by 
Raymon Bowers and R. E. Peterson, of In- 
ternational Harvester Co. 

They will say the pump, developed by 
four years of experimentation and pre-pro- 
duction test throughout the country, has 
advantages *of simplified construction, pre- 
cision fuel metering, and ease of control. 

The flange-mounted, gear-driven, com- 
pletely enclosed pump will be described as 
metering fuel in basically the same way as 
the conventional multiplunger design and 
as delivering the fuel to the engine through 
a distributing system comprising four cam- 
operated valves. Control is by flyball gov- 
ernor which, through simple linkage, rotates 
the plunger in its barrel. 

Fuel filter equipment will be said to pre- 
vent excessive wear, and uniform fuel de- 
livery to be assured at all operating speeds 
and settings by using bypass valve and 
spring on the supply pump side of the 
plunger unit assembly. Exhaust smoke, 
ascribed to fuel dribbling, will be said to 
have been corrected by installing a reverse 
check valve to relieve pressure in the injec- 
tion line. 


Survey Aeronautic Fields 
For Engineering Practice 
Applicable to Automobile 


EARS that post-war motor vehicles may 

simulate peas in monotonous design and 
construction readily can be dispelled by 
learning some of the ambitions, ideas, and 
proposals of automotive design engineers. 
War's sudden ending may produce a tem 
porary epidemic of 1942 models, but after 
that means to the end of wartime shortage, 


the sky’s the limit. In fact, automotive | 


engineers appear to be keeping both eyes on 
the planes which fly that sky and to be 
preparing to adopt and to adapt aeronautic 
achievements to automotive uses on a whole- 
sale scale. 


There is a strong possibility, for instance, 
that post-war car buyers actually will be 
offered models powered by engines closely 
akin to those which power wartime planes. 
The process of adaptation will produce 
changes and improvements, and the po- 
tential buyers likely will be astounded by 
simplified design and construction. 

Indeed, simplicity may be a_ post-war 
fetish. Effect on engines perhaps will be to 
eliminate radiator, cooling liquid, plumb- 
ing, and even the fan. Gone also perhaps 
will be poppet valves and related gadgetry. 
Gone some of the weight, oil consumption, 
fuel consumption, repairs, trouble, and 
much of the noise. Gone also, volume pro- 
duction permitting, some part of the cost. 

However Utopian this may sound, the 
ideas will be supported by engineering data 


Direct-Cooled Tuck-Away Engine 
Proposed for Post-War Vehicles 


ARTIME experience with tanks and 

planes, augmented engineering knowl- 
edge, and a bit of semantics are combining 
for the predicted post-war birth of direct- 
cooled engines for motor vehicles. 

Behind the direct-cooled alias is the air- 
cooled engine which passed out of the pas- 
senger-car picture some 12 years ago. Ex- 
cept for isolated uses, such as in the Nazi 
“volkswagen,” and in an American-made 
local delivery truck, which was just be- 
ginning to roll when rationing set in, the 
aircooled engine has enjoyed maximum use 
chiefly in tanks and planes. 

This really is peak service which puts the 
direct-cooled engine’s aluminum hat right 
in the middle of the ring, according to its 
prophets. Text of a resounding nominating 
speech by one of the more vocal, Chester S. 
Ricker, Detroit editor of “Aviation,” will 
appear in July SAE Journal. 

It will be no nostalgic plea for reconsidera- 
tion of a bypassed style in engine design. 
Instead it will be a fighting plea for a fight- 
ing engine which, Mr. Ricker will insist, 
has proved its excellence under the most 
trying conditions and merits free and full 
consideration in its new and own right. It 
will be nominated for such positions as the 


— 


rear-mounted powerplant of an land ve 
hicle which requires the maximum Dower; 
output per ton of weight, simplicity of a 
vicing, maximum economy and efficiency. 

Rear-mounting will be presented as. », 
fixed requirement. Mr. Ricker will sq, the 
direct-cooled engine, actually requiring |e 
air than its water-cooled competitor and {; 
less plumbing, can be tucked virtually ap 
place an air duct can reach. A 600% ip. 
provement in aircraft-engine cooling will }. 
cited as a factor eliminating cobwebs 4», 
bugaboos which may have outlived some o: 
the pre-depression decade’s aircooled passen 
ger cars. Use in tanks, the toughest, hott: 
service known, will be quoted as proving 
that the direct-cooled engine operates unde 
superheated conditions. 

Mr. Ricker will review technical literatur 
and wartime engineering reports to show 
that the direct-cooled engine: 


® Facilitates all-weather, year-round o; 
cration. 


® Saves up to 40% in overall powerplant 
weight. 


® Affords maximum fuel economies 


® Solves installation problems. 


Rear-Mounted Direct-Cooled Engines 
Suggested for Post-War Cars 





German “volkswagen,” possible prototype of small, light, economical post-war 
cars (above), shows how long hood, covering spare tire and gasoline tank, can 
eliminate psychological disadvantages of rear-drive models 





presented in July SAE Journal by J. P. 
Flannery, of Aircooled Motors Corp. En- 
gineer Flannery will be telling chiefly 
about how to provide low-cost cylinder de- 
sign for commercial airplane engines, but 
motor vehicle engine design also will bx 
in the picture. There will be interesting 
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suggestions for the post-war motor vehicic 
engine, such as aluminum, magnesium, anc 
low-alloy-steel construction; jet cooling; 
sleeve valves; power with econom 

strength without weight; reliability with 
low cost; prolonged operation without ove! 
haul, 
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NOW AVAILABLE FOR TRUCKS, TRACTORS AND Buses 


new Hydrovac Braking 
Rena 


















On the road, Hydrovac delivers 
braking power at a pedal- 
touch ... lets the driver accu- 
rately ‘‘feel” brake application 
.-- helps take the physical strain 


from driving . 





...- and here’s why this basic new advancement 
- + assures safe, 


smooth stops with any load. in power braking is the biggest 


brake news in years! 











Hydrovac—latest and greatest power braking 
development—is no longer a postwar promise. 
It’s available right now to qualified wartime 
users. And that’s great news because there’s 
nothing like Hydrovac for simplicity, depend- 
ability, and sheer braking ability. If you own 
or service hauling equipment, study this 
page—then see your Bendix dealer or write 
direct to Bendix Products Division, South 
Bend, Indiana. Don’t trust war-vital carriers 
and loads to unsafe brakes. Get the best in 
power braking—Hydrovac by Bendix. 


Proved Over Millions of Miles 


Over roadless deserts and rough mountain 
trails, Hydrovac has served the armed forces 
since the war’s start. If’s the best proved new 
product ever presented to the automotive field. 


Uniquely Simple in Design and Installation 


The compact, completely-enclosed Hydrovac 
unit can be mounted anywhere on the vehicle 
and requires only three simple tubing connec- 
tions—no mechanical levers or links. 


Thoroughly Dependable 
and Free from Periodic Servicing 
There’s nothing to adjust on Hydrovac, either 
at installation or later in service; all working 


parts are enclosed and fully protected from 
dirt and water. 


Designed, Engineered, 
Built and Backed by Bendix 


Into this latest development has gone all the 
engineering and manufacturing skill that has 
long made Bendix the most trusted name in 
brakes and in vacuum power braking. 





HYDROVAC IS A TRADE-MARK OF BENDIX AVIATION CORPORATION 


BENDIX PRODUCTS DIVISION OF BENDIX AVIATION CORPORATION 


SOUTH BEND 20, INDIANA 
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C LlZONS of 


Diesel, Fuels 
Lubricants 
ENGINEERING 


Are Extended 


at Chicago 
GME Meeting 


ATURAL meshing of research 

and developments in diesel-en- 
gine and fuels and lubricants engi- 
neering was brought to dramatic 
truition at the SAE National Diesel- 
Fuels and Lubricants Meeting, May 
7 and 18 in Hotel Knickerbocker, 


\ I Icago. 


Horizons in Diesel Engine Design” 
ited as the theme of the meeting 
Capt. Lisle F. Small, USN, Navy Bureau 

t § ind SAE President W. S. James, 

t vhom spoke to the capacity attend- 

dinner on the opening evening 
two-day meeting 
uptain declared that diesel engine 
ent is still in its infancy, that it 
field for brilliant achievements in 
ntal research, and he challenged the 
of the industry to coordinate their 
rts to keep American diesel engine 
world’s best. 
f October, 1943, the combined horse- 
diesel engines installed in Naval 
eded that of the steam turbines for 
time in the history of your Navy,” 


particularly significant because 
ime a capital ship or aircraft carrier 


June, 1944 


Capt. Lisle F. Small, USN, Navy Bureau of Ships, who spoke at 

the SAE National Diesel-Fuels and Lubricants Meeting Dinner, 

May 1!7, chatting with SAE President W. S. James, left, and 

H. S. Manwaring, chairman of the General Committee which 

staged one of the most successful joint meetings in the Society's 
history 


commissioned, over 200,000 hp in steam the research and development work of both 

turbine output is added and 60,000 hp is the diesel engineers and the fuels and lubri 

added with each destroyer. ants laboratories of industry from coast to 

“T am glad to announce this interchange oast. This has been done, and will be con- 

importance between diesel and tinued, through the SAE Diesel-Engine and 

steam powerplants amid you contributors to the SAE Fuels and Lubricants Engineering 
this accomplishment,” the captain told his Activities 

Production of power,” he said, “is the 

current problems as the need for objective of both industries. Each affects 
simplified treatment of torsional vibration, the other. 

standards of acceptable porosity in “We face a period of development so 

chrome-plated cylinder liners have been fast and so vast that continued close liaison 

your Society I am_ happy; between these two great American indus 

your wholehearted cooperation tries will be essential,” Mr. James said. 

SAE War Engineering Board,” Highlight of the meeting was a wealth of 

continued. discussion which followed the presentation 

President James, on behalf of the Society, of nine papers heard at the four technical 

accepted this challenge. He pointed out that essions, two of which were planned and 

was well organized to coordinate ponsored by the SAE Dhiesel-Engine Engi 
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Planning Future SAE Diesel Engineering Meetings 


During the SAE National Diesel-Fuels and Lubricants Meet- 
ing May !7 and 18 in Chicago, SAE Vice-President A. J. 
Blackwood met with his Diesel-Engine Engineering Activity 
Committee to plan forthcoming sessions at SAE national 
meetings. Standing, left to right are: Warren G. Brown 
(guest) and C. G. Rosen, Caterpillar Tractor Co.; A. W. 
Pope, Jr., Waukesha Motor Co.; W. F. Aug, Mack Mfg. 
Corp.; W. F. Joachim, U. S. Naval Engineering Experiment 
Station; Grover C. Wilson Universal 
President W. S. James, Studebaker Corp.; M. M. Roensch, 
Chrysler Corp.; George M. Lange, Timken Roller Bearing 


neering Activity and two by the SAE Fuels 
and Lubricants Engineering Activity com 
miuttees. 

This incisive probing of technical prob 
lems yet to be solved was largely due to 
the efforts of Chairman H. S. Manwaring, of 
the General Committee for the meeting, and 
his colleagues who were responsible for the 
quality of the papers and the prepared dis 
cussions. This group consisted of W. G 
Ainsley, meetings chairman of the Fuels 
and Lubricants Activity; E. R. Barnard, 
chairman of the SAE Chicago Section; SAF 
Vice-President A. J. Blackwood, for Diesel 
Engine Engineering; W. H. Oldacre, vice 
chairman of the Chicago Section for Fuel 
and Lubricants; SAE Vice-President J. R. Sa 
bina, for Fuels and Lubricants Engineering, 





Oil Products Co.; 


Engine Co. 


and SAE Past-Vice-President Grover C. Wil 
son. 

Diesel engineers and fucls technicians are 
thinking pretty much alike about the most 
direct routes to improvements of engine effi- 
ciency through better engineering of diesel 
piston designs. 


All papers presented at this SAE 

National Diesel-Fuels and Lubri- 

cants Meeting will appear in a later 

issue of the SAE Journal either in 

full in the Transactions Section or 
as digests 


SAE Vice-Presidents: J. R. 
Sabina and A. J. Black- 
wood (standing) with 
Rear-Admiral Harvey F. 
Johnson, engineer in 
chief, U. S. Coast Guard, 
and E. R. Barnard, chair- 
man of the Chicago Sec- 
tion, hosts of the SAE 
National Diesel-Fuels and 
Lubricants Meeting. 
Messrs. Barnard, Sabina, 
and Blackwood were mem- 
bers of the General Com- 
mittee 


Co.; A. L. Bayles, Rogers Diesel & Aircraft Corp.; W. A. 
Parrish, National Supply Co., and H. L. Knudsen, Cummins 


Seated, left to right are: T. A. Bissell, SAE staff repre- 
sentative; W. S. Mount, Socony-Vacuum Oil Co., Inc.; F. G. 
Shoemaker, General Motors Corp.; Chairman Blackwood, 
Standard Oil Development Co.; H. S. Manwaring, Meet- 
ings chairman and General Committee chairman of the 
National Meeting, International Harvester Co.; B. Loeffler, 
American Bosch Corp., and P. M. Rothwell, Chrysler Corp. 









One fuels research engineer showed t 
the temperature of a piston built of low 
conductivity material can be controlled 
directing a jet of oil from the lubricati 
system onto the under side of the piston 
an appropriate rate. 

Then an engine man said that mucl 
the radiant heat transfer occurs only duru 





the part of the cycle when the flame is lun 
nous — and that consequently the tot 
umount of heat transferred by radiat 
from the gases to the piston is small as « 
pared to that transferred by convection -t 
more important of the two process« 

It was brought out that the use 
properly dimensioned and located will 
prove the “conductivity and distribution 
heat in iron pistons. When proper! 
lated with actual engine operating 
tions, static tests can be used to determi 


the heat flow and piston temperatures an 
in turn, provide reliable data for piston 
sign. 

The piston temperature test bench 


static tests re ported upon was compos d 
piston with rings, and had thermocou 
installed at points to be checked. It w 
mounted in a regular cylinder sleeve 


rounded by a short water jacket, throug 





which water flowed at a measured rate. 1 


iston head was heated by direct blast f 
in inverted gas burner. An electric 
ind cocling coil in the lower tank 
setup held the circulating water to 
required temperature. Thermopiles 1 
inlet and outlet water passages ch 


temperature differences at these point 
Engineers agreed that little has be 
complished toward materially cooling 
iston head, although a great deal 
neering has been expended upon 
that portion of the combustion cha 
consisting of the cylinder head and wa 
Discussion disclosed that such 
work as this indicated that lubricating 
cooling and a complimentary piston d 
are worthy of more intense engineert! 
vestigation, and should be fruitful 1 
united effort to improve engine output 
The audience was intrigued by the d 
of temperature - controlled pistons 
. 


SAE Journal, Vol. 52, No. 6 
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Meeting will appear in a 
later issue of the SAE 
Journal either in full in 
Transactions or as digests 
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were a product of the study of and which 
have been built for further ‘experimental 
work in a CFR engine. Petroleum technolo- 
gists saw in the improved design and jet 
cooling an appreciable lowering of peak oil 
temperatures, and a resulting relief of the 
excessive task imposed upon the lubricant 
enyine output. 

Pistons are temperamental things, recent 
researches by engine designers and petro- 
leum technologists showed. 

Prima donna characteristics show up in 
tests when, for example, careful analysis of 
data shows that only a 5F variation in piston 
temperature occurs from cycle to cycle, vet 
during a 9 hr run under constant load and 
speed, the piston temperatures of an engine 
will vary as much as 5 to 30F from the rec- 
ord of the previous day, and they are neither 
uniform nor do they run in the same direc 
tion. This sensitivity to slight changes of 
running conditions, ring seating, Wear, vary 
ing degrees of blowby, and hours of work 
of an engine part provoked stimulating dis 
cussion in the meeting and in the corridors 
of the hotel as engineers and petroleum tech 
nologists swapped test data on the idiosyncra- 
sies of inanimate pistons. 

Again sights of engine designers and 
petroleum technologists were raised to new 
horizons when the theory of heat transfer 
from the hot combustion gases to the piston 
was developed in detail. 

A series of equations to enable 
valuation of experimental results of heat 
transfer in internal combustion pistons was 
offered to determine: 


easier 


1. How heat flows from the combustion 
gases to the piston crown: 

2. Its path through the crown to various 
points of dissipation, and 


3. How the heat is removed. 


In bold strokes the problem of ring stick 
ing was attacked from the standpoint of pis 
ton design, and the solution of the ring 
sticking problem may well result from this 
development. 

Assuming that definite control of heat 
flow to the rings is necessary in diesel iron 
pistons, agreement was reached that this can 
be best obtained by limiting the area of the 
cross section immediately above the top ring, 
or back of all rings. 

It was said that, at best, rings are only 
65% as effective as the ring lands and skirt 
for transferring heat from the piston to the 
cylinder walls. The larger the ring clear 
ance the less effective in this respect the 
rings become, engineers were, reminded. 

Wider fuels and lubricants horizons are 
being scanned, the meeting indicated, from 
the new vantage points erected by military 
industry cooperation since the war started. 

It is clear, however, that these new points 
have been built on. the cooperative work 
among industry technicians over several past 
Whether in development of suc 
cessful multi-purpose fuels and lubricants for 
the military, or in improvement of oil filter 
designs, pooling of knowledge has proved 
vital to. progress. 

Although current attacks on some fuels 
and lubricants problems are closely guarded 
military secrets, the pattern of the coopera- 
tively developed projects became clear as the 
meeting went on. 

One Army officer said confidently that thx 
new Army fuels and lubricants specifications 
are important right now, and that the oils 
they describe can be depended upon in fu 
ture combat operations — under all condi- 
nions. 

Cited as an example was successful field 
experience with heavy-duty oils 


decades. 


mecting 
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“Diesel Engine 


Operating 
Experiences on 
the Alcan 
Highway" 





LT.-COL. E. F. 


"Filtration Of 
Diesel Fuel and 
Lubricating 
Oils"’ 





LT. H. V. NUTT, 
USNR, U. S. 
Naval Engineer- 
ing Experiment 
Station 


"An Analysis of 
the Heat Flow 
into Pistons’’ 





CARL H. PAUL, 
Caterpillar 
Tractor Co. 


Co-author 
‘Adequate 
Piston Cooling’’ 


A. F. UNDER- 
WOOD, Generai 
Motors Corp. 


‘Some Problems 
Connected with 
Supercharging 
Diesel Engines"' 





E. W. WASIE- 
LEWSKI, 
McCulloch 
Engineering 
Corp. 


Co-author 
“Engine Per- 
formance with 
Low Cetane 
Number Fuels'’ 


R.C. WILLIAMS, 
Caterpitier 
Tractor Co. 


All papers presented at 
this SAE National Diesel- 
Fuels and Lubricants 
Meeting will appear in a 
later issue of the SAE 
Journal either in full in 
Transactions or as digests 
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Fuels and Lubricants Activity Committee Meets 


Vice-President J. R. Sabina and his Fuels and Lubricants 
Engineering Activity Committee met during the National 
SAE Diesel-Fuels and Lubricants Meeting May !7 and 18 
in Chicago to plan future sessions of the activity at future 
meetings. Standing, left to right are: Lt. A. D. Brabbs 
(guest), Navy Experiment Station; A. J. Blackwood (repre- 
senting R. E. Ellis), Standard Oil Development Co.; W. B. 
Ross, Pure Oil Co.; Capt. W. B. Bassett (guest), Ordnance 
Department, U. S. Army; C. M. Larson, Sinclair Refining 
Co.; Charles W. Butler (guest), Gulf Research & Develop- 
ment Co.; W. F. Aug, Mack Mfg. Corp.; T. A. Bissell, SAE 
Staff Representative; A. Ludlow Clayden, Sun Oil Co.; B. 


Army. specification 2-104B, the single specifi- 
cation providing engine oil for use with all 
Ordnance vehicles — whether powered by 
gasoline or diesel engines — and for the three 
grades of oil on which Ordnance has stand 
ardized for all types of operation: SAE 10, 
30, and 50. Oil of this type has performed 
satisfactorily under extreme conditions in 
both desert and arctic areas. General engine 
cleanliness, freedom from corrosion and free- 
dom from ring sticking in engines in which 
it has been used, were consistently reported. 
Thus increased engine life and _ longer 
periods between overhauls have been at- 
tained —to the gratification of many men 
who had contributed much to the back 
grounds of lubrication specifications. 


Among the beclouded subjects in automo 
tive engineering and lubricants is the subject 
of filter. Enlightenment came to both en 
gine engineers and lubricating experts in 
a clear-cut engineering approach to the 


% 





Motors Corp. 


Chevrolet Division, 


problem in one report on extensive tests 
made by the Navy of all sizes and types of 
filters on the market. 

An exposition of detail design in this 
equipment from the Navy’s experience, and 
the result of a standardization program 
which reduced from 40-odd to four the 
types of oil filters and fuels filter units now 
in use, was heard by men long plagued by 
the question of lubricant filtration. 

Because of the detergents used in modern 
lubricants, removal of carbonaceous ma 
terials was said to be impractical with com 


All papers presented at this SAE 

National Diesel-Fuels and Lubri- 

cants Meeting will appear in a later 

issue of the SAE Journal either in 

full in the Transactions Section or 
as digests 


Alan E. Ashcraft (stand- 
ing, center) who intro- 
duced Capt. Small at the 
dinner, Harold G. Smith 
(left) toastmaster, and 
Grover C. Wilson, a 
member of the General 
Committee, with Walter 
G. Ainsley and W. H. 
Oldacre (both seated), 
also members of the Gen- 
eral Committee of the 
SAE National Diesel-Fuels 
and Lubricants Meeting, 
Chicago 
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E. Sibley, Continental Oil Co.; J. M. Campbell, General 





Seated, left to right, are: C. B. Veal, Coordinating Re- 
search Council, Inc.; A. W. Pope, Jr., Waukesha Motor 
Co.; Warren G. Brown (guest), Caterpillar Tractor Co.: 
W. F. Joachim, U. S. Naval Engineering Experiment Sta- 
tion; W. G. Ainsley, meetings chairman, Sinclair Refining 
Co.; J. R. Sabina, vice-president and chairman, E. |. du 
Pont de Nemours & Co.; A. G. Marshall, Shell Oil Co.: 
Earl Bartholomew, Ethyl Corp.; J. M. Crawford (quest), 


General Motors Corp., and C. C. 


Moore, Union Oil Co. of Calif. 


mercial filters because in removing the ca 
bonaceous particles the filter also remo 
these additives. Furthermore, one speak 
defined abrasive materials in lubricating 
as consisting of particles with their 
diameters of 0.0002 in., or 5 microns, 
greater. Lowest possible concentratior 
this abrasive material can be maintained 
circulating the lubricating oi! through 
filter element at the highest possibl: 
several experts agreed. 


The horizon of future diesel-engine desig 
is overcast with questions about 


fuels. 


i-t 


During the meeting a number of 
positioned authorities thought to cleat 
vista and give design engineers a better vi 
of what to expect in fuels. Navy, Arm 
and civilian engineering experiences wer 
merged in an attempt to clarify the think 
ing about post-war fuels. 

However, at sessions where either en 


designers predominated or where petroleu 
technologists were in force, there was 
agreement that specifications of post-wa 
fuels must be compromised between 
mum performance and the economi 
barrel of crude. The most efficient 
might well mean a large Idés ‘of. th 
stock. Thus the work on engine im 
ments reported throughout the m 
assumed even greater importance in view 
the general belief that the diesel fuel th 
post-war period cannot economical 
“tailored” to existing engines. 

Several petroleum technologists an 
gine engineers agreed that fuels woul 
of lower ignition quality after th 
However, others supported the view that a 
ditives would be developed to accom 
improved engine performance. 

Specifically, there was agreement 
petroleum technologists that the po 
diesel fuel cetane requirement shoul: 
held between 40 and 45, and engin 
signers were warned that current refin 
being carried on under abnormal condit 
and- at economic sacrifices which cannot 
expected to be continued following the 

On the other hand, engine designers | 
been hoping that a result of wartime 
search, pooling of development informat 
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ae eee 


experiences in this period of 
‘celerated. production would disclose fuels 
accelers 


which 1 permit of better specific output 
hich m 


and rent 


a the dic powerplants of tomorrow. 


Thinking Is Coordinated 


Throughout the two-day meeting petro- 
logists and diesel engine engi- 


| tec 

we aoreed repeatedly that the sessions 
sitomized the only possible direct approach ; 

on ieee gine improvement, namely, the 
est possible coordination of engineering 

thinking d actual development work be- 

rween the refiners and engine designers. 

The ¢ experience of the SAE in co- 
operative development of standards and 
specifications was often referred to as the 
hone was expressed again and again that 
uch meetings as these would continue to 
keep engineers and refining technogolists 
breast of new experiments and experiences 
to maintain the United States in a dominant 


sition in respect to diesel powerplants. 


Discussions following the meeting were 
atinued by groups in the hotel corridors 
ind dining rooms, where the interchange 
{ ideas went on and new acquaintances 

e formed. Observers saw clearly that an 
ftermath of the meeting would be further 
nterchange of information in the interest of 
better performing engines. 


Planning Praised 


Much of the success of the meeting, many 
iwineers agreed, stemmed from the careful 
anning of topics for the papers and the 
woice of their respective authors and dis- 
1ssers 
Chairman E. R. Barnard of the SAE 
Chicago Section and his colleagues on the 
Governing Board came in for praise for 
\eir assistance in arranging the details of 
meeting, which registered a total at- 
ndance of nearly 750, representing every 
ndustrial and petroleum center of the coun- 
from coast to coast, and from Canada to 
e Gulf 
Despite necessary military censorship of a 
imber of engineering subjects, this mceting 
gain demonstrated the worth of inter- 
hange of ideas, and proved that men hard 
t work on sundry projects for the Army 
d Navy find stimulation in gathering for 


rious consideration of new engineering 
] ] ; 
evelopments. 


Barnard Honored 


The C} : 
the Chicago Section presented a desk set 
7 


E. R. Barnard, its outgoing chairman, in 
mple ceremony immediately preceding 
he start of the dinner program on Wednes- 
la vening Introduced by ‘Toastmaster 
Harold G. Smith, James T. Greenlee made 
presentation in behalf of the Section, 
ressing the Section’s deep appreciation for 
outstanding leadership given by Mr. 
Barnard during his term of office. Mr. 
Greenlee is Chicago Section chairman for 
the 1944-45 Section year. 


All papers presented at this SAE 

National Diesel-Fuels and Lubri- 

cants Meeting will appear in a later 

issue of the SAE Journal either in 

full in the Transactions Section or 
as digests 
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TRANSPORTATION 


Bellevue-Stratford Hotel 
Philadelphia 


WEDNESDAY, JUNE 28 


MORNING 


Trucks as of 19— 
-B. B. Bachman, Autocar Co. 


AFTERNOON 


Hot Engine Sludge and Its Control 
-H. C. Mougey, Research Labora- 
tories Division, General Motors 
Corp. 


Cold Engine Sludge and Its Control 
- B. E. Sibley, Continental Oil Co. 


Filters and the Sludge Problem 
-E. G. Gunn, Fram Corp. 


EVENING 
DINNER 


Franklin C. Burk 
Chairman, SAE Philadelphia Section 


H. H. Kelly, Toastmaster 
William S. James, President, SAE 
COL. J. M. JOHNSON 


Director, Office of Defense Trans- 
portation, Washington, D. C. 


* 


& MAINTENANCE 
MEETING 


JUNE 28-29 


THURSDAY, JUNE 29 


MORNING 


Factors of Design and Construction 
Affecting Cooling System Mainte- 
nance 
— Daniel H. Green, Cooling System 
Products Division, National Carbon 
Co., Inc. 


AFTERNOON 


What Truck and Bus Operators Should 
Know about Synthetic Tires 
-J. E. Hale, Firestone Tire & Rub- 
ber Co. 


Employment of Electronics for Effect- 
ing Tire Vulcanization 
— Lt.-Col. C. W. Vogt, chief, Techni- 
cal Staff for Supply, Transportation 
Corps 


* 





ERVIN N. HATCH 
Chairman 
T&M Activity 
Meetings Committee 
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CLEEMANN WITHERS, formerly vice- 
president of Gray Mfg. Co., Hartford, Conn., 
is now connected with Ranger Aircraft En 
gines, Division of Fairchild Engine & Air 


plane Corp., Farmingdale, L. I., N. Y., as 
a member of the general manager's execu 
tive staff. 


JOHN C. MENGE is now in the U. § 
Navy, and is stationed at the Navy Pier, 
Chicago. He had been senior tool expedite: 
for Thompson Products, Inc., Cleveland. 


ROY S. SANFORD, consulting engineer 
and vice-president of Autoyre Co., Oakville, 
Conn., a pioneer in the development of 
four-wheel braking systems, severed his con- 
sulting connection with Bendix-Westing- 
house Automotive Air Brake Co., as of May 
1. He first became associated with Bendix 
interests in 1925, and worked on aircraft 
brake developments with the late Eddie 
Stinson more than 15 years ago. He con 
tinues his association with Baird Machine 
Co., Bridgeport, as consulting engineer. 


ROLAND S. ELY, formerly engineering 
laboratory supervisor for AiResearch Mfg. 
Co., Inglewood, Calif., is now at the U. S. 
Naval Academy, Annapolis, Md. 


ELMER L. BROWN has been trans- 
ferred from the Ordnance Department, 
Camp Holabird, Baltimore, Md., to the 
Office of the Inspector General, Washington, 
>. <. 


ANTHONY V. DI NUCCI is now a 
lieutenant commander, USNR, and is ssta- 
tioned at Portsmouth Navy Yard, Ports- 
mouth, N. H. 


COL. F. W. HUNTINGTON has been 
transferred from the Replacement Training 
Center, New Orleans Army Air Base, to the 
Army Service Forces Training Center, Camp 
Plauche, same city. 


LT. CHARLES B. WONDERS may now 
be reached at A.P.O. 5253, c/o Postmaster, 
New York City. He was formerly at Camp 
Ellis, Ill. 


RALPH E. FLANDERS, who had been 
president of Jones & Lamson Machine Co., 
Springfield, Vt., is now president of the 
Federal Reserve Bank of Boston. Due to 
these duties he has resigned as chairman of 
the Machine Tool Committee, Combined 
Production & Resources Board of the United 
States, Great Britain, and Canada. 
























Cleemann Withers 


Named to 


Executive Post 


EUGENE W. WASIELEWSKI has been 
appointed chief engineer of McCulloch En 
gineering Corp., Milwaukee. Formerly 
project engineer for Ranger Aircraft Engines, 





Eugene W. Wasielewski 


he was later assigned to Stratos Corp., an 
other division of Fairchild Engine & Air 
plane Corp. He is a member of Com 
mittee E-14, Automatic Power Controls, of 
the SAE Aircraft Engine Subdivision. 


T. P. WRIGHT, former SAE councilor 
and director of the Aircraft Resources Con- 
trol Office, WPB, who had been conferring 
in London on aircraft design and technical 
problems as head of the American Service 
Mission, recently returned to the United 
States. The Mission, composed of officers 
of the AAF and the Navy Bureau of Aero 
nautics, included: Rear-Admiral E. M. Pace; 
Brig.-Gen. Grandison Gardner; Brig.-Gen. 
B. W. Chidlaw; Capt. H. R. Oster, USN; 
Capt. L. C. Stevens, USN; Col. R. C. Wilson 
and Com. J. S. Russell, USN. 


FRED H. FIELDING, Washington branch 
manager and Government representative for 
the Heil Co. for the past 12 years, has re- 
cently resigned this position to become as- 
sociated with the James A. Allan Co., 
mechanical and industrial engineers, or- 
ganized by JAMES A. ALLAN, chairman of 
the SAE Washington Section. 

CAPT. PAUL L. HAINES may now be 
reached at A. P. O. 887, c/o Postmaster, 
New York City. He was formerly with 
the U. S. Army Ordnance Department in 
Detroit. 
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RALPH H. KRESS is now a : 


a)0Fr im ti 
U. S. Army, and may be reached 


Highway Division, Office of Chief of Trans 
portation, Washington. 


at th ' 


HARRY T. PRIEST, previously instruct 
at the University of Minnesota, Minneapolj 
is now manager for P. K. Priest, |; 
Duluth, Minn. 

CAPT. ANDERSON G. BARTLETT | 
been transferred from the Office of + 
Quartermaster General, War Departn 
Washington, and may now bx } 
A. P. O. 113, New York Cit: 


LT.-COL. LEE M. CORLESS ha 
transferred from Camp Max 
A. P. O. 5185, c/o Postmast I N v ¥ 


reached 


D. C. WHITE, who had been princi 
automotive specialist at the Lordstown O 
nance Depot, Warren, Ohio, is now at t 
St. Louis Ordnance Depot in the same 
pacity. 

Previously production manager for St 
Bearing Division, Federal Mogul ( 
Greenville, Mich., NORMAN L. JOHNSON 
is Now connected with Witte Engine W 
Kansas City, Mo., in a similar capacit 


EVERETT E. HART is now aecronautic: 
engineer and test pilot for the Engineering 
& Research Corp., Riverdale, Md. He 
formerly flight instructor at Parks Air ‘ 
lege, East St. Louis, III. 


JAMES H. MARKS, an official of Pack 
ard Motor Car Co. for 28 years, has been 
named an executive vice-president of the 
company. He has handled Packard's con 
tractual relations with the Government of 
war production, and recently was appointed 
chairman of the contract termination con 
mittee of the Automotive Council for War 
Production. 


James H. Marks 
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\Wembees 


WILLIAM N. DAVIDSON, JR., who had 
iutical standards engineer for 

\ircraft Division, General Motors 

den, N. J., is now with Boot 

: = New Canaan, Conn.. 


GEORGE STERN, formerly production 
Greer Hydraulics, Inc., New 
City, is now with the Empire Elec 


Newark, N. J., as produc 


JACK OLEN BENNETT, who had been 


t engineer and pilot for East 


\ir Lines Transport Corp., Chicago, is 
ind aeronautical engineer for 
Export Airlines, Inc., La Guardia 

N. ¥ 


RALPH Y. KONO, who had been an elec 
and carburetor specialist for Rasmus 





pson Co., Ogden, Utah, now 
yosition for Wasatch Motor, 


H. E. ROMBERG, formerly chief bod 


gner, Diamond-T Motor Car Co., Chi 

go, is now employed as an ordnance en 
r the Government at the Masse\ 
nk Plant, Racine, Wis. 


MAJOR GEORGE H. SCHOENBAUM, 
S. Army, Office of the Quartermaster 
I Lubricants Division, has 

from Washington to the 

West Coast Petroleum Sub-Office, Oakland, 


CARLETON E. STRYKER, formerly 
‘f the Conservation & Standards Divi- 
Aircraft Production Board, Resources 

Office, Washington, is now Pacific 
presentative of the landing gear de- 

} Bendix Products Division, Bendix 

Aviation Corp., Los Angeles. 


Carleton E. Stryker 
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Elected 
Fellow of 
Royal 
Aeronautical 
Society 


DR. STEPHEN J. ZAND, director of the 
Vose Memorial high-altitude laboratory of 
Sperry Gyroscope Co., Inc., Great Neck, 
L.1., and a former vice-president of the SAE, 
has been fellow of the Royal 
thirteenth 


elected a 
Aeronautical Society. He is the 





Lt.-Col. L. D, Boyce 


L. D. BOYCE is now a lieutenant colonel 
in the U. S. Army Ordnance 
stationed at Aberdeen Proving Ground, Md. 
In civilian life he was an engineer for Car 
ter Carburetor Corp., St. Louis, Mo. 


EDWARD E. SPIER, JR., formerly stress 
analyst for Northrop Aircraft, Inc., Haw 
thorne, Calif., is now im the VU. S. Nav 
and may be reached at the Naval Training 
Station, Great Lakes, Ill. 


D. G. SAMARAS, who had been a flight 
lieutenant in the RCAF, 1s now 
leader stationed overseas. 


WILLIAM G. PEARCE, a former student 


at General Motors Institute, is now in the 
U. S. Army, stationed at Waco, Tex. 


CHARLES J. MURPHY, previously an en 
gineer for Lithium Co., Newark, N. J., is 
now in the U. S. Army, and may be 
reached at Fort Belvoir, Va. 


H. L. FREEMAN, an automotive adviser 
for the Ordnance Department, has been 
transferred from the Pomona (Calif.) Ord 


Department, 


a squadron 


nance Base to Camp Gordon, Ga 
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Courtesy L. Vi 


American to be so honored by the Societ 

which was founded in 1866. In his spare 
time, Dr. Zand makes model airplanes tor 
his eight-vear-old son, and above he is 
shown during one of his moments of relax 


ation 


ENSIGN J. S. KLEINBERG, USNR, is 
now at the Sub Chaser Training Center, 
Miami, Fla He had been at the U. S 
Naval Academy, Annapolis, Md. 


Previously a student at the University of 


Maine, LOUIS J. SPAGNUOLO is now in 
the U. S. Army, stationed at Fort Jackson, 
"et 


CAPT. JOHN B. DUCKWORTH, AAF, 


may be reached at Powerplants Laboratory, 


Wright Field, Dayton, Ohio He was 
formerly research engineer for Standard Oil 
Co. of Ind., Whiting, Ind 

LT. (jg) ROBERT H. THORNER, 
USNR, has been transferred from the Naval 


Training Center in Chicago 
Naval Air Experimental Station in 
Philadelphia, where he 1s test engineer 


\ir Technical 
to the 


CYRIL C. LAWTON, a lieutenant colonel 
in the U. S. Army, may now be reached at 
\. P. O. 515, c/o Postmaster, New York 
City Col stationed 
it Camp Lee, Va., where he was assistant 


Lawton was formerly 


director otf motor training 


DOUGLAS E. AGREN is now an ensign 


in the U. S. Navy, Philadelphia Navy Yard 
As a civilian he was an engineer for the 
Industrial Wire Cloth Products Corp., 
Wayn : Mich 


FLIGHT OFFICER JOSEPH G. ROSE, 


Ill, AAF, is stationed at Sedalia Army Arr 
Base, Knobnoster, Mo. He was formerly 
mn aviation cadet at Blackland Field, Waco 
Tex. 
WALTER R. WESTPHAL is now on 
cted with Towmotor Corp., Cle 
chief engineer He was former] x peri 
ental engineer for International Har ter 


Co., Fort Wayne, Ind 


Previousl\ 1 draftsman at Thompsor 
Products, Inc., Cleveland, JOSEPH J. TAK 
ACS is now in the U. S. Army, and may 
be reached at Fort Sill, Okla 

Formerly in the sales and engineering « 


partments of New England Tape Co., In 




















Hudson, Mass.. GRANT C. EHRLICH is 
now president of Resin Industries, Santa 
Barbara, Calif. 


Formerly design draftsman for Eclipse 
Aviation Division, Bendix Aviation Corp., 
Bendix, N. J., LEONARD S. WIENER is 





Leonard S. Wiener 


now connected with York Research Corp., 
New York City, as chief mechanical 
engineer. 


FRANK ARLEN is now chief engineer 
for Kalamazoo Stamping & Die Co., Kala- 
mazoo, Mich. He was formerly plant engi- 
neer for Kalamazoo Stone & Furnace Co., 
same city. 


ENSIGN WILLIAM E. SCHAEFER has 
been transferred from the Philadelphia 
Navy Yard to Hunter’s Point Branch, Mare 
Island Navy Yard, San Francisco. 


EARL R. RANKIN, who had been head 
automotive adviser for the U. S. Army 
Ordnance Service Command Shop, Fort Ord, 
Calif., is now inspector of automotive and 
parts ordnance material at the Salvage Seg- 
regation Center, South Gate, Calif. 


EVERETT L. CONSIDINE, a lieutenant 
in the U. S, Navy, is at the Submarine 
Chaser Training Center, Miami, Fla. 


Formerly Army Air Forces inspector for 
the Materiel Division, Inspection Section, 
Titeflex, Inc., Newark, N. J., HERBERT 
SCHARF is now with Kellett Aircraft Corp., 
Upper Darby, Pa., in the same capacity. 


WILFRED D. MERRIMAN, an engineer 
in the U. S. Army Air Forces, is now with 
Buick Motor Division, Melrose Park, Ill. He 
was formerly in the Civilian Personnel Sec 
tion, Central Procurement District, Detroit. 


LT.-COM. K. L. HERRMANN, USNR, 
has been transferred from the Bureau of 
Aeronautics in Washington to the office in 
Los Angeles. He is a past vice-president of 
the Society in charge of Production Engi 
neering Activity. 


FLOYD JAMES HARTSHORN, JR., is 
now a lieutenant (jg) in the U. S. Navy. 
In civilian life he was field engineer for 
Timken Roller Bearing Co., Milwaukee. 


H. L. EBERTS, formerly factory manager 
for Small Electric Motors (Canada) Ltd., 
Leaside, Ont., is now connected with Stev- 
enson & Kellogg, Montreal, Que. Mr. 
Fberts is a member of the T&M Engineer- 
ing Activity Committee. 


D. S. BRUCE, previously division chief, 
research laboratories of Johns-Manville 
Corp., Manville, N. J., is mow associated 
with Gummed Products Co., Troy, Ohio. 





HOWARD D. GOLDGRABER 


test engineer for General Electric | a 
Lynn, Mass., is now employed as 4 ‘janier 
engineer for Kellex Corp., New York City 

WALTER G. CHANDLER. Previously 
superintendent of transportation, Brooklyn 
Edison Co., Inc., Brooklyn, N. Y., js now 





Walter G. Chandler 


with Consolidated Edison Co. of N. Y., a 
assistant general superintendent of the trans 
portation department. 


A. T. COLWELL, vice-president of 
Thompson Products, Inc., Cleveland, has 
been appointed chairman of a special con 
mittee of the Automotive Council for War 
Production on redistribution, removal and 
disposal of surplus war property. The com- 
mittee’s function will be to study these 
three problems and recommend to the 
board of directors the extent to which the 
Council should deal with them. 


turn to p. 48 








NACA Meets in Washington to Discuss Aircraft Problems 


At a regular meeting of the National Advisory Committee for 
Aeronautics in Washington recently, military leaders of the 
Army and Novy air organizations discussed with their civilian 
scientific colleagues on NACA possible means to improve the 
military effectiveness of combat airplanes. Shown at the meet- 
ing are, front two: WILLIAM LITTLEWOOD, American Air- 
lines, Inc.; and DR. THEODORE P. WRIGHT, Aircraft Produc- 
tion Board, who, lately returned from England, reported the 
results of his observations of American airplanes in service in 
the European theater. Left to right cre: Dr. William F. Durand, 
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Stanford University; Major-Gen. Oliver P. Echols, AAF; Dr. 
Vannevar Bush, Office of Scientific Research & Development; 
Vice-Admiral John S. McCain, USN; Major-Gen. Barney M. 
Giles, AAF; DR. ORVILLE WRIGHT; DR. GEORGE W. LEWIS 
NACA; DR. JEROME C. HUNSAKER, chairman, NACA; John 
F. Victory, secretary, NACA; Dr. Charles G. Abbot, Smithsonian 
Institution; EDWARD WARNER, Civil Aeronautics Board; Dr 
L. J. Briggs, National Bureau of Standards; Rear-Admiral E. M 
Pace, USN; W. A. M. BURDEN, assistant secretary of Com- 
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HARD-SURFACING | 


Applications and Techniques 


ARD-SURFACING, or hard-facing as it is generally 

called in the welding industry, is the process of weld- 
ing a hard, wear-resistant alloy on to a metal wearing 
surface. The deposited alloy can be in the form of a coat- 
ing, edge, or point, depending on the size and shape of the 
wearing surface. Because of the nature of the process, the 
methods, equipment, and training of operators are, for the 
most part, similar to those employed in good welding 
practice. 

The advantages of hard-surfacing are derived from the 
greater resistance to wear afforded by the hard alloy sur- 
face. Greater resistance to wear means longer life of parts 
which, in turn, reduces the need for frequent replacements. 
Replacement requires labor and means that machines and 
equipment are tied up. Thus, hard-surfacing saves man- 
power and helps to keep valuable apparatus in operation. 

Additional advantages come from using hard-surfacing 
in salvaging worn parts, for frequently worn parts can be 
salvaged at low cost, and made better than when they were 
new. Often, power is saved and, particularly, when engine 
valves are hard-faced, fuel is conserved. Top power is 
available for longer periods after replacement. Moreover, 
special valve steels, frequently made of critical materials, 
are made to serve the life of the engine. 


= Equipment Required 


The oxyacetylene welding flame, the metallic arc, or a 
carbon arc can be used to apply the standard hard-facing 
rods. The electric processes are, at present, widely used for 
coating large areas where surface finish is of little or no 
importance. Hence, they are usually less suitable for auto- 
mobile and truck parts than is the oxyacetylene process, in 
which the flame provides better control over the molten 
puddle and results in less loss of alloy. 


® Magnaflux Test 


Before doing hard-facing work, it is desirable to deter- 
mine if it is sound. This can be done by use of the 
magnaflux method of test. Frequently, it is also advisable 
to check the part after work to make sure that no defects 
have been introduced by the hard-facing process. 


= Oxyacetylene Process 


"he equipment required for hard-surfacing resolves itself 
into standard welding supplies, including sources of oxygen 
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and acetylene, pressure regulators, hose, and a suitable 
welding blowpipe, all costing around $100.00 to $125.00. 
Also needed are safety auxiliaries, such as gloves, goggles, 
a sturdy, fireproof welding table, and a good water supply; 
hard-facing welding rod and, in special work, a flux; and 
optionally, but preferably if large numbers of similar parts 
are to be hard-faced, suitable jigs or fixtures. Facilities for 
preheating are also desirable if large parts are to be hard- 
surfaced or if the parts to be hard-surfaced are of carbon 
or alloy steels containing over 0.50% carbon. Preheating 
equipment can take the form of homemade, gas-fired, 
brick furnaces or complex, commercial heating furnaces 
equipped with precision temperature controls. For the 
slow cooling of hard-surfaced parts, a large box containing 
lime or powdered mica is often useful. 


All this equipment is usually found in progressive oxy- 
acetylene welding shops. The only supplies consumed in 
the process are gases and hard-facing alloy rod. While no 
problem is presented by the oxygen, acetylene, and heating 
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= Fig. | —Hard-faced fuel pump cam rocker from a diesel 
engine 


gases, the selection of hard-facing rod is important to 
assure long, serviceable life in the hard-surfaced part. 


w Electric Process 


Heat is the medium used in both the electric and acety- 
lene processes. If the article to be hard-surfaced is pre- 
heated so that the same amount of heat is present in the 
article during the hard-surfacing with either process, then 
there should be no difference in the final results. The heat 
in the electric process is much higher and covers about 
1/10 the area covered by the acetylene process. 

No preheating from the arc occurs when ordinary weld- 
ing technique is employed. To preheat the steel, as in the 
acetylene process, the welder must hold a long arc, about 
Yin. in length. The machine setting should be 24 or 
higher on the voltmeter and the ampere setting should be 
high enough to turn the welding rod red its full length 
when welding. A circular motion should be used about 
¥%4 to 1 in. in diameter. To start the circular motion, strike 
the arc in what will be the center of the cycle. Move 
slowly to the outer edge and continue the circle. The 
second and succeeding cycles should advance % in. to the 
tycle. The idea is to keep deposited hard-facing metal 
fluid long enough to raise impurities and oxides on the 
surface of the steel to the surface of the molten hard metal 
and allow it to solidify in a smooth, solid deposit. 

This postheating on each cycle is the only way it can be 
done correctly. If the welder advances more than % in. to 
the cycle or moves too fast, slag from the coating on the 
rod drops on the colder surface of the steel and solidifies. 
The hard metal will flow around it and leave a slag hole. 
To raise this slag, the arc must be held over it until it 
melts and flows back on the hard metal. It is necessary to 
go backewver the previously deposited, hard-surfacing metal 
and come back out over the edge of the molten, hard- 
surfacing metal onto the steel surface. If the speed of the 
cycle‘is too great, the same condition results. The speed 
of the cycle is determined by the melting of the steel sur- 
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Fig. 2-—Typical automotive parts that have been hard- 
faced successfully 
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face. The fluid hard-surtacing wi now into tne surtace er 
the steel as fast as it reaches the melting point. [f the 
machine setting is correct, the proper length of arc used 
the cycle will require about 3 sec. 


w Selection of Hard-Surfacing Rod 


Hard-surfacing rods fall into five major classes, and the 
composition of each of the classes is as follows: 

Class I. Alloy cast irons and steels containing less than 
20% alloying constituents. 

Class II. Iron-base alloys containing over 20% alloying 
constituents (such as chromium, tungsten, molybdenum, 
manganese, and vanadium). 

Class III. Nonferrous materials, such as cobalt-base al. 
loys containing chromium and tungsten. 

Class IV. Cast tungsten carbide which has been crushed 
and embedded in a high-strength steel binder. 

Class V. Diamond substitutes consisting of small (usu. 
ally % to 1% in. long) cast “inserts” of tungsten carbide. 

The welding-rod manufacturer should be consulted as to 
the proper rod to use and the proper method of application 
for the job in hand. 

In terms of wear resistance with no accompanying im- 
pact or shock, the protection afforded by these classes of 
alloys ranges from Class I, with the least resistance, to 
Class V, with the greatest. This order is, in general, also 
that of their cost per pound (ranging from approximately 
50¢ to $5.00). If the impact must be resisted, the order 
is reversed, alloys of Class I being tougher than those of 
Class V. For surfaces where smoothness or precision to}- 
erances are not required, the choice of what alloy to use is 
determined by a balance of the factors of wear resistance, 
impact resistance, and cost. If, however, a smooth or pre- 
cision surface is necessary, only those alloys of Classes I, 
II, and III can be considered. Since most automotive uses 
require a smooth hard-faced part, the most wear-resistant 
of the first three classes would normally be chosen. 


m= Operator Training 


Any experienced welder can, with a little practice, pro- 
duce hard-faced parts that are excellent in terms of bond, 
freedom from impurities or blowholes, and surface smooth- 
ness. To apply the alloys of the Classes II and III, only a 
few variations of standard steel welding procedures are 
necessaty. These are given only as an example of what 
modifications hard-facing may require. 

On steel, Class If and III alloys are applied, whenever 
possible, without penetration into the base metal (this is 
very important). By so doing, it is possible to avoid dilu- 
tion of the alloy with iron and thus to preserve unimpaired 
the abrasion-resisting qualities of the alloy. Such an opera- 
tion is carried out with an oxyacetylene flame containing 
an excess of acetylene, adjusted so that the flare or outer 
cone of the flame extends two or three times the length of 
the inner cone. With this flame, a small area of the surface 
to be hard-faced is brought to a sweating temperature, and 
the end of the rod is brought into the flame, allowed to 
nielt, and spread evenly over the sweating area. The rod 
is not stirred 6r puddled; instead, additional alloy is spread 
in the desired direction by means of the flame at a surface 
sweating condition on the base metal. 

Usually the coating can be built up to the required thick 
hess in one operation, and this is most preferable. 

The operator may need some special training or exper! 
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ence to do general hard-facing successfully. An illustration 
based on an experience will emphasize the point. 

In a certain shop, there were four welders hard-facing 
the same kind of parts. These parts were finished by 
grinding to dimension. The thickness of the hard-facing 
was 4 in. Im checking these parts, they varied as much as 
ten points in hardness on the Rockwell C scale; the iron 
dilution ran as high as 20% (determined by analysis); the 
life's wear of the parts averaged 140 hr. 

Using the same make of hard-facing rod but with proper 
welding (hard-facing) technique resulting in only 3 to 4% 
iron dilution, the parts showed only two points variation 
on the Rockwell C scale and the life’s wear increased to 
200 hr. 


s Costs of Hard-Surfacing 


Deposits of hard-facing alloy generally range from 1/16 
to % in. in thickness. Parts, requiring a deposit thicker 
than 4 in., are frequently rebuilt with steel or an alloy of 
Class I to within 1/16 to % in. of finished size before 
hard-facing. The amount of alloy required for hard-facing 
any particular part can be estimated rapidly by reference to 
Table 1. 


Table 1 — Approximate Weight of Alloy Per Sq In. of Surface 


1g in, thick 0.02 Ib 
Vg in. thick 0.04 Ib 


34¢ in. thick 0.06 Ib 
14 in, thick 0.08 Ib 


s Automotive Parts Regularly Hard-Faced 


l\epresentative automotive parts which are hard-faced by 
fleet owners, or by job-welding shops for them, are clutch 
parts, including release yokes, pressure plates, throw-out 
hngers, and release-bearing housings; tappets, valve stems 
and stem ends, and rocker arms; transmission-shifting 
fingers; and both water- and fuel-pump shafts. Diesel 
engines often have several valve and injector parts hard- 
faced in their manufacture. See Figs. 1 and 2. 

Exhaust valves and exhaust-valve-seat inserts are hard- 
taced in large numbers by valve manufacturers for the 
engines of buses, trucks, and other commercial vehicles. 
There are 46 sizes of hard-faced replacement valves. The 
hard-facing of valves and valve-seat inserts is rarely done 
except by valve manufacturers because of the necessity for 
specialized technique and finishing equipment, and be- 
cause of the need for such close heat control to maintain 
the necessary properties and condition of the steel from 
which valves and inserts are made. Figs. 3 and 4 show a 
rv being hard-faced in a well-equipped maintenance 
shop. 

\mong those parts readily hard-faced in fleet mainte- 
nance shops are the wearing surfaces of clutch mechanisms. 
Clutch-throwout yokes are hard-surfaced by the application 
ol alloy 1/16 in. thick to the ends of the yoke fingers. The 
smooth surface of the alloy, with its low coefficient of 
triction, results in less wear on the clutch wheel surface. 
_Clutch plates are hard-surfaced with suitable grades of 
Class IT or III alloy rods at three spots each about % in. 
in diameter, where the clutch-adjusting studs bear on the 
moving plate. Other wearing parts in the clutch are also 
hard-surfaced on just those areas which otherwise wear at 
such rate as to require frequent adjustment or replacement. 

Valve tappets, stems and stem ends, as well as rocker 
arms, are frequently hard-surfaced to minimize wear. 
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a Fig. 3-—Hard-facing an engine valve 


These applications follow the general procedure and can 
be made by any experienced operator. It is suggested, 
however, that with valve-seating surfaces, the valves and 
inserts be purchased already hard-faced by the manutfac- 
turers of such equipment, if available, because of the 
equipment and experience necessary to produce a thor- 
oughly satisfactory hard-faced product. However, shops 
with such equipment and expert personnel are turning 
out good and satisfactory work. 

Water-pump shafts are faced over the bearing surfaces, 
particularly if the pump is packed. The application is 
most frequently made by the “skip” method, wherein 
longitudinal beads of a suitable grade of Class If or Ill 
alloy rod are suppiied at first on one side of the shaft, then 
on the other, to minimize warpage causéd by the heat of 
the welding flame. Shafts can sometimes be hard:faced 
successfully by the “spiral” method, wherein the bead is 
applied in the form of a helix. This can also be accom 
plished with little warpage from the heat of the flame. Not 
only do shafts, hard-faced by either of those methods, last 
up to four times as long as steel shafts, but the’need for 
tightening or replacing the packing is minimized, because 
the smoothness and lew coefficient of friction and freedom 





m Fig. 4—Grinder for grinding hard-faced engine valves 
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from rust or corrosion of Class II and III alloys result in 
considerably reduced wear of the packing. 

Trailer pintle hooks and eyes, tire chains, fifth-wheel 
pins, chain sprockets, brake camshafts, and so on, are also 
repaired by hard-facing. 


m Machine Parts in Maintenance Shops 


Many parts of machines used for automotive mainte- 
nance are protected from wear by hard-surfacing. Typical 
of these are cams, lugs, and wearing surfaces of automatic 
machinery, lathe and grinder centers, boring-bar wear 
strips, hot-flash shaving tools, and dies of many types for 
hot-drawing, blanking, shearing, trimming, forming, and 
upsetting. Dies for hot-working are generally hard-faced 
with a suitable grade of Class III alloy rod. 

With most other machine parts the hard-facing follows 
usual practice as outlined above. Additional recommenda- 
tions, to assure best results with complex dies or other 
intricate parts which may require special care, can be 
obtained from the manufacturers of hard-facing alloys. 


SPECIFIC INSTRUCTIONS FOR HARD- 
FACING APPLICATIONS 
= Tractor Drive Sprockets 


Tractor drive sprockets are not hard-faced when new, 
but are allowed to wear until play develops between 
sprocket teeth and track pad bushings. Sprockets are then 
rebuilt to original size and shape, using a suitable, Class I, 
hard-facing rod. 

Material Requirements — (For two-drive sprockets from 
Rd 8 Caterpillar tractor) 25 to 30 lb, 3/16 in. diameter, 
coated, Class I, hard-facing rod (depending on extent of 
wear). 

Hard-Facing Procedure — Leave sprockets on tractor, but 
block it up so the sprocket wheel can be turned during the 
welding operation. Fill in worn areas with 3/16 in. diam- 
eter, coated, Class I rod, using template made from new 
sprocket wheel to obtain proper shape. Bead should be 
applied transversely and the deposit of each rod peened 
while still hot. See Fig. 5. 

Note: In cases of extreme wear, it is sometimes necessary 
to rebuild with high carbon before applying hard-facing 
alloy. 

Result —- The application of Class I, hard-facing rod ex- 
tends the life of a sprocket wheel two to three times over 





m Fig. 5—Method of hard-facing tractor sprocket: (1) high car- 
bon deposit; (2) Class | hard-facing 
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those not protected. Because the hard metal deposit has a be 
low coefficient of friction, hard-facing also reduces wear on C 
track pad bushings, which are both expensive and difficult ‘| 
to replace. o 


mw Tractor Track Rails 


The hard-facing of tractor track rails is limited to those 
which can be rebuilt by the application of one layer of 
metal. 

Material Requirements—(For rails from Rd 8 Cater. 
pillar tractor) 20 lb, 3/16 in. diameter, high carbon, weld. 
ing rod; 40 lb, 3/16 in. diameter, coated, Class I, hard- 
facing rod; 15 lb, 3/16 in. diameter, coated, mild steel 
electrodes. 

Rebuilding and Hard-Facing Procedure — Lay track out 
on floor. Apply guide bead of high carbon rod to one side 
of 12 rails as shown in step 1, Fig. 6. Return and apply 
bead to opposite sides of 12 rails (See step 2, Fig. 6). 
Apply weaving bead of 3/16 in. diameter, coated, Class |, 
hard-facing rod between guide beads (See step 3, Fig. 6). 
Peen deposit of each rod of coated, Class I rod while stil) 
hot. Apply “tie in” bead of coated, mild steel to sides of 
rails as in step 4, Fig. 6. Check rail ends for proper clear- 
ance, removing excess metal with cutting torch. 

Results - Worn tractor rails, reconditioned as explained 
above, outlast new rails 25 to 50%. The hard-facing appli- 
cation can be repeated when necessary. 


m= Tractor Idler Wheels 


Tractor idler wheels are usually allowed to wear until 
they no longer operate efficiently. They are then repaired 





m Fig. 7—Method of hard-facing tractor idler wheels: (1) high 
carbon deposit; (2) Class | hard-facing 


SAE Journal, Vol. 52, No. 6 








lett kt 


lt 








- 3 


n Fig. 8—Hard-facing Caterpillar tractor roller 


by the application of high carbon, steel electrodes and 
given a final overlay of suitable, Class I, hard-facing rod. 
This is another operation that can be repeated many times 
before the part is finally scrapped. 

Material Requirements—(For two idlers from Rd 8 
Caterpillar tractor) 50 lb, 3/16 in. diameter, high carbon 
electrodes; 30 lb, 3/16 in. diameter, coated, Class I, hard- 
facing rod. 

Rebuilding and Hard-Facing Procedure —I\dler wheels 
are often left on the tractor during the rebuilding oper- 
ation, but if desired, they can be removed and mounted 
into a fixture. In either event, low spots on guides and 
shoulders are filled in with high carbon, steel electrodes 
and a final overlay of coated, Class I, hard-facing rod, 
applied to retard future wear. See Fig. 7. 

Result- A worn idler, hard-faced with Class I, hard- 
facing rod, will outlast two new idlers. Amount of mate- 
rial required for the application is approximately 15% of 
the weight of the idler. 


= Tractor Track Rollers 


The hard-facing of tractor track rollers is strictly a re- 
building operation. Any type of steel roller can be rebuilt 
with satisfactory results. The hard-facing of cast-iron rollers 
is not recommended. 

Material Requirements —(Per roller from Rd 8 Cater- 
pillar tractor) 6 to 8 lb, 3/16 in. diameter, coated, Class I, 
hard-facing rod (depending on extent of wear). 

Hard-Facing Procedure —Construct jig so that rollers 
can be turned during the welding operation. Clean area to 
be rebuilt on buffer or grinding wheel. If roller is single- 
flange type, apply guide bead to outer edge as in sketch 1, 
Fig. 8. Apply one or two layers of suitable, Class I, hard- 
facing rod between guide bead and flange as in sketch 2, 
Fig. 8. Apply weaving bead to flange as in sketch 3, 
Fig. 8. For best results, deposit of each rod should be 
peened while still hot. If desired, hard metal deposits may 
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= Fig. 9—Placement of bar stock for welding on worn grouser 
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be rough-ground, but grinding is not absolutely necessary. 

Result —- Hard-faced rollers will outlast the best type of 
new roller obtainable on an average of 200%. The hard- 
facing operation can be repeated as often as necessary. 
Rollers on a large tractor weigh more than 1000 lb. To 
reclaim these rollers by hard-facing requires a maximum of 


96 lb of rods. 


m Tractor Grousers 


To minimize wear on tractor grousers, top of cleats 
should be hard-faced with suitable %4 in. diameter, coated, 
Class I, hard-facing rod before the tractor is put into ser- 
vice. When this deposit wears away, the grouser should 
immediately be rehard-faced. Worn grousers may also be 
hard-faced, but cleats should first be rebuilt to original size 
by welding on a steel bar of the proper size and length. 

Material Requirements for Rebuilding and Hard-Facing 
~ (Per grouser ) 

Worn grousers: 

Mild steel bar stock, % x 1 in.; 1 lb, 3/16 in., coated, 
mild steel electrodes; ¥ lb, % in. diameter, coated, Class I, 
hard-facing rod. 

New grousers: 

Y, lb, % in. diameter, coated, Class 1, hard-facing rod. 

Procedure for Reclaiming Worn Grousers — Rebuild 
worn cleat to original height by cutting % x 1 in. bar 
stock to proper length and welding on with coated, mild 
steel electrodes. Top of cleat should then be hard-faced 
with coated, Class I, hard-facing rod to prevent future 
wear. See Fig. 9. 

Procedure for Hard-Facing New Grousers - New grous- 
ers are hard-faced as illustrated in sketch 1, Fig. 10, using 
4 in. diameter, coated, Class I, hard-facing rod. Danger 
of breaking grousers under severe operating conditions is 
minimized by allowing 1'4-in. spaces between deposits as 
shown in sketch 2, Fig. 10. 

Result — Class 1, hard-facing rod is so much more wear- 
resistant than ordinary steel that one layer applied to the 
top of the cleat will extend grouser life 100%. Since the 
hard-facing operation can be repeated four or five times 
before the grouser is finally discarded and since each de- 
posit represents only 1/5oth of the weight of a new 
grouser, this application also saves steel and eliminates 
transporting several sets of spare grouser plates. 


m Bulldozer Tips 


To obtain maximum service life from bulldozer tips, it 
is essential that the hard metal be applied to the corners 
and edges while the tip is still new. Worn tips may also 
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a Fig. 10 - Method of hard-facing new grouser cleats: (A) coated 
Class | rod deposit 
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m Fig. || — Method of hard-facing bulldozer tip 
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m Fig. 12—Hard-faced dipper front: (1) Class | hard-facing 


be hard-faced, but it is necessary that new corners made 
from scrap-grader blade steel be welded onto the bulldozer 
end with coated mild steel electrodes before the hard metal 
is applied. 

Material Requirements - (For one bulldozer tip) 2 |b, 
3/16 in. diameter, coated, Class I, hard-facing rod. 

Hard-Facing Procedure - Clean area exposed to wear on 
grinder or buffer. Place bulldozer tip in flat position and 
apply 3/16 in. diameter, coated, Class I, hard-facing rod, 
covering areas shown in Fig. 11. 

Result — Hard-faced bulldozer tips last up to six times 
longer than those not protected. This is another case where 
a small amount of hard metal (2 Ib) multiplies the life of 
a wearing part (dozer tips weigh 25-40 lb, depending on 
size). 


m Dipper Fronts 


The best way to make dipper fronts last is to hard-face 
them before they are put into service, and to replace the 
hard metal as it wears away. Buckets, thus protected, last 
months and even years. Worn buckets may also be hard- 
faced, but it is first necessary to replace worn-away metal. 
This may be done by welding in sections of old grader 
blades, scrap manganese blades, or by the addition of 
nickel-manganese rod deposits. Whatever the method, an 
overlay of coated, Class I, hard-facing rod should be ap- 
plied after the bucket has been rebuilt to retard future 
wear. 

Material Requirements — (For new 21 -yd dipper front) 
50 Ib, 3/16 in. diameter, coated, Class I, hard-facing rod. 

Hard-Facing Procedure ~ Hard-face front of lip solidly 
with single layer of coated, Class I, hard-facing rod. Use 
the skip-and-jump method of welding to avoid overheating 
the manganese casting. Apply stringer beads of coated, 
Class I, hard-facing rod back of the solid deposit, spacing 
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m Fig. 13—Method 
of hard-facing 
shovel-driving tum. 
bler: (1) high cor. 
bon deposit; (2) 
Class | hard-facing 


m Fig. 14—Method of hard-facing shovel tooth: (1) Class | hard- 
facing rod; (2) Class IV hard-facing rod (four sides) 


the beads at intervals of approximately 1 in. Hard-face 
sides and bottom of lip in same manner. For best results, 
each rod should be peened while still hot. See Fig. 12. 

Result — Hard-facing provides the best means of keeping 
bucket lips in good repair. Because the hard-facing opera- 
tion can be repeated many times, replacement lips are 
unnecessary. 


m Shovel-Driving Tumblers 


Driving tumblers are not hard-faced when new, but are 
allowed to wear until they no longer operate efficiently. 
Worn areas are then filled in with steel electrodes and a 
final layer of coated, Class I, hard-facing rod is applied to 
reduce future wear. The rebuilding and hard-facing oper- 
ation can be repeated as often as necessary. 

Material Requirements for Rebuilding and Hard-Facing 
~ (Two tumblers from 24%-yd shovel) 60 to 100 lb, 3/16 
in. diameter, high carbon rods (depending on wear); 50 
lb, 3/16 in. diameter, coated, Class I, hard-facing rod. 

Procedure for Rebuilding and Hard-Facing — Leave 
tumbler assembled, blocking it up so it can be turned 
during the welding operation. Rebuild to original shape 
and within % in. of size with 3/16 in. diameter, high 
carbon electrodes. Finish with final layer of coated, Class 
I, hard-facing rod. Use template made from new tumbler 
to obtain proper dimensions. See Fig. 13. 

Result — Driving tumblers, rebuilt and hard-faced as ex- 
plained above, outlast the best new tumblers obtainable, 
200 % or more. The weight of weld metal and hard-facing 
rods required for the reconditioning operation represents 
but 15 % of the weight of a new tumbler. 


m= Shovel Teeth 


The proper way to protect any type of shovel tooth 
against abrasion #s to hard-face wearing surfaces before the 
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reth are put into service. By replacing the hard metal 
deposits before they wear entirely away, abrasive materials 
are prevented from coming into contact with the parent 


metal. Worn teeth may be rebuilt either by the addition of 
weld metal, or by the use of steel bars, but the real economy 
results irom hard-facing new teeth before they are placed 
in service, thus avoiding replacing worn-away metal. 

Material Requirements — (Per tooth,from 2'4-yd bucket) 
1 lb, 3/16 in. diameter, 20-30 mesh, Class IV, hard-facing 
rod: 1 lb, 3/16 in. diameter, coated, Class I, hard-facing 
rod. 

Procedure for Hard-Facing Shovel Teeth —- Hard-face 
teeth on all four sides with Class IV, hard-facing rod. 
Deposit should extend 2 in. upward from point. Apply 
stringer beads with 3/16 in. diameter, coated, Class I, 
hard-facing’ rod to top sides of teeth. Spaces between 
stringer beads should not exceed % in. See Fig. 14. 

Result —Hard-facing keeps shovel teeth sharp and ex- 
tends their life two to five times over unprotected teeth, 
thus eliminating frequent changing of teeth and reducing 
spare-parts inventory. 


u Shovel Crawler Pads 


Shovel pads are not hard-faced when new but are usually 
operated until considerable play develops between driving 
tumbler and pads. Worn surfaces are then rebuilt with 
ordinary electrodes and a final layer of hard-facing metal 
applied to retard future wear. 

Material Requirements —- (Per pad from 24%-yd shovel) 
5 lb, 3/16 in. diameter, high carbon electrodes (may vary 
according to wear); 24 lb, 3/16 in. diameter, coated, Class 
I, hard-facing rod. 

Rebuilding and Hard-Facing Procedure — Lay track out 
flat and rebuild pads to original shape and within % in. of 
size, using high carbon electrodes. Apply final layer of 
coated, Class I, hard-facing rod. Peen deposit of each rod 
while still hot. See Fig. 15. 

Result— Worn pads, costing $40.00 each and weighing 
over 100 lb, can be rebuilt in 2-3 hr with only 6-8 lb of 
metal. Furthermore, pads reconditioned and hard-faced by 
this method outlast new pads 200%. 


= Carry-All Blades 


Carry-all blades should be hard-faced while new. There 
are two or three types of metal that can be used for this 
purpose, but Class IV, hard-facing rod is superior to others 





® Fig. 15 -Hard-facing shovel crawler pad: (1) high carbon de- 
posit; (2) Class | hard-facing deposit 
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because it is made of cast tungsten carbide (the hardest 
known metal) contained in steel tubes. Deposits of Class 
IV rod not only offer maximum resistance to wear, but 
also have the ability to cut hard earth formations. 


Material Requirements—(For one 8-ft blade —two 
edges) 7 lb, 3/16 in. diameter, 20-30 mesh, Class IV, hard- 
facing rod. 

Hard-Facing Procedure — Bolt blade to carry-all. Adjust 
machine for 150 to 175 amp straight polarity and apply 
Class IV, hard-facing rod, using a weaving motion. De- 
posit need not exceed 1 in. in width. See Fig. 16. 

Result —Carry-all blades, hard-faced with Class IV, hard- 
facing rod, outlast ordinary blades as much as six to one 
and maintain a sharp cutting edge as long as any of the 
hard metal remains. Weight of Class IV rod required for 
the application is roughly 3% of the weight of an 8-ft 
scraper blade. 


m Sheepsfoot Tampers 


Any type of sheepsfoot tamper, whéther it is removable 
or stationary, should be hard-faced before it is put into 
service. When the tamping area is reduced below regula- 
tion size, tamps should be rebuilt with high carbon elec- 
trodes and a second deposit of Class I, hard-facing rod, 
applied in the same manner as the first. 

Material Requirements for Rebuilding and Hard-Facing 
— (Per tamp) 

Worn tamps: 

Y, lb, 3/16 in. diameter, high carbon electrodes; 1/5 |b, 
3/16 in. diameter, coated, Class I, hard-facing rod. 

New tamps: 

1/5 lb, 3/16 in. diameter, coated, Class I, hard-facing 
rod. , 

Procedure for Rebuilding Worn Sheepsfoot Tamps — \f 
tamps are removable, build fixture so that tamps can be 
slipped into position and rebuild to size against a copper 
form. The rebuilding operation is done with high carbon 
electrodes. When the tamp is out of size, apply a single 
layer of 3/16 in. diameter, coated, Class I, hard-facing rod. 
If tamps are stationary, entire roller must’ be blocked up so 
it can be turned. See Fig. 17. 


© 


a Fig. 16—Application of Class IV rod deposit to carry-all blade 





=m Fig. 17-Method of 
rebuilding worn sheeps- 
foot tamp 









































Procedure for Hard-Facing New Sheepsfoot Tamps —- To 
hard-face new tamps, simply cover areas shown in Fig. 18, 
making sure that corners and edges of each tamp are well- 
covered. See Fig. 19. 

Result— There are several cases on record where one 
application of Class I, hard-facing rod has prolonged tamp 
life 400%. Since the hard-facing application requires only 
1/5 lb of hard metal and 5 min of welding time, savings 


in time and material over using ordinary tamps cannot be 
questioned. 


m Grader Blades 


Most grader blades are made of high carbon steel and 
are heat-treated. If hard-faced in the heat-treated condi- 
tion, they are likeiy to break if subjected to impact. For 
this reason, it is advisable to anneal blades, prior to hard- 
facing application. 

Material Requirements — (Per foot of deposit, 2 in. wide) 
6 oz, 3/16 in. diameter, 20-30 mesh, Class IV, hard-facing 
rod. ; 

Hard-Facing Procedure — Bolt two blades back to back. 
If possible, blades should be annealed before hard-facing 
and kept hot while the Class IV rod is being applied. Ma- 
chine should be adjusted for 150-175 amp straight polarity 
and Class IV rod deposited with a weaving motion. De- 
posit should not extend up from edge more than 2 in. 
When application is finished, allow to cool in still air. See 
Fig. 20. 

Resalt — Blades, hard-faced with Class IV, hard-facing 
rod, will retain a sharp cutting edge and outlast ordinary 
steel blades up to seven times. 

Either a new or worn scarifier tooth may be hard-faced. 
All that is necessary is that the tooth be sharp and the top 
side of the point cleaned on a buffer or grinding wheel to 
remove oxides. 

Material Requirements — (25 teeth, 1 in. wide) ’1 |b, 3/16 
in. diameter, 20-30 mesh, Class [V, hard-facing rod. 

Hard-Facing Procedure — Prop teeth against brick so that 


a Fig. 18 (left) - 
Lines show area of 
new sheepsfoot tamp 
to be hard-surfaced 


m Fig. 19 (right) - 
Finished hard-facing 
of tamp 
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m Fig. 20—Class IV rod application to grader blade 











a Fig. 21 —Class 
IV rod deposit on 
scarifier tooth 
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‘SM Coming Events. 











National Meetings 


War Materiel, june 5-7, Book-Cadillac Hotel, Detroit 
T&M, June 28-29, Bellevue-Stratford Hotel, Philadelphic 
West Coast T&M, Aug. 24-25, Multnomah Hotel, Port. 


land 


Tractor, Sept. 13-15, Schroeder Hotel, Milwaukee 
Aeronautic & Engineering Display, Oct. 5-7, Biltmore 


Hotel, Los Angeles 


Fuels & Lubricants, Nov. 9-10, Mayo Hotel, Tulsa 


Air Cargo, Dec. 4-6, Knickerbocker Hotel, Chicago 


Annual Meeting & Engineering Display, Jon. 3.12 
1945, Book-Cadillac Hotel, Detroit 


Aeronautic, April 4-6, 1945, Hotel New Yorker, New York 


Cleveland — June 2 


Chagrin Valley Country Club; 
Annual Golf Outing. 


Indiana — June 15 


Antlers Hotel, Indianapolis; 
dinner 6:45 p.m. Low Cost 
Cylinder Design for Commer- 
cial Airplane Engines—J. P. 
Flannery, executive engineer, 
Aircooled Motors Corp. 
Metropolitan — June 1 

Pennsylvania Hotel, New 
York; meeting 7:45 p.m. Hard- 
enability Testing — A. L. Boege- 
hold, General Motors Research 
Div. 

Milwaukee — June 16 

Milwaukee Athletic Club; din- 
ner 6:30 p.m. Annual Ladies 
night. 

Muskegon Group—June 29 

Occidental Hotel; meeting 
7:30 p.m. Stress Analysis — W. 
T. Bean, Stress Laboratory, Con- 
tinental Aviation & Engineering 
Corp. 

New England — June 29 

Weldon Hotel, Greenfield; 
dinner 6:30 p.m. New England 
Section Outing. 

Peoria Group — June 19 


Caterpillar Showroom; meet- 


ing 7:30 p.m. Gaseous Fuels - 
Dr. Richard Wiebe, Northern 
Regional Research Lab. Ele- 
vated Temperature Fatigue Tests 
of Aluminum Pistons—R. J. 
King, Caterpillar Research Lab. 
Heat Flow Into Pistons —C. H. 
Paul, research engineer, Cater- 
pillar Tractor Co. 


Southern California 
— June 2, 7 and 8 

June 2— Hollywood Roose- 
velt Hotel, Los Angeles; dinner 
7:00 p.m. Annual Dinner 
Dance. 

June 7—Royal Palms Hotel, 
Los Angeles. Engine Cooling 
Fan Theory and Practice — Ken- 
neth Campbell, senior project 
engineer, Wright Aeronautical 
Corp. 

June 8—U. S. Grant Hotel, 
San Diego. Engine Cooling 
Fan Theory and Practice — Ken- 
neth Campbell, senior project 
engineer, Wright Aeronautical 
Corp. 


Southern Ohio — June 5 

Van Cleve Hotel, Dayton; 
dinner 6:30 p.m. Aircraft Re- 
mote Controls and Automatic 
Controls— R. M. Mock, vice 
president, chief engineer, Lear 
Avia, Inc. 





the area to be hard-faced will be level. Deposit of Class IV 
rod need extend no more than 2 in. upward from the 
point. Deposit should not exceed more than % in. in 
thickness, and may be as thin as 1/16 in. Where heat- 
treatment is necessary, quench in oil. Avoid use of water. 
See Fig. 21. 

Result — Scarifier teeth, hard-faced with Class IV, hard- 
facing rod, will stay sharp 30 to 40 times longer than 
unprotected teeth. The hard-facing application can de 
repeated four or five times before the tooth becomes too 
short for further service. 
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COOLING SYSTEM Report 
foes to ARMY ORDNANCE 


pase upon the premise that the coolant 
evel is the focal point of cooling system 
yeventive maintenance, the SAE-Ordnance 
Vehicle Maintenance Committee has sub- 
nitted a complete report on maintenance of 
ling systems to the Army Ordnance De- 
tment. The work was done by the SAE- 
OVMC subcommittee on Cooling System 
Maintenance, and was compiled and edited 
to facilitate adaptation in existing Army 
publications. 
The project was an example of close co- 
dination of research work of industry, 
engineering reports of other SAE commit- 
es, and Army experience under the estab- 
shed practice of the SAE War Activity 
Souncil 
In view of the nontechnical background 
e soldiers who will be asked to use this 
naterial, the whole report has been written 
n lay language and follows established 
nomenclature. 
The study has been divided into: 
ling System Construction, Function, 
1 Operation; 
t Echelon Preventive Maintenance; 
2nd Echelon Preventive Maintenance; 
Organizational Maintenance Instructions; 
rr Shooting, and 
Ordnance Maintenance Instructions, which 
information which may be used 
the cooling system section of the Army 
Series manuals. This is devoted to 
- cleaning. 
The report is in considerable detail in 
rder to present fully the background of 
irches reported. The committee ex 
that wide use will be made of the 
not only by the Army but by other 
ment agencies operating large fleets 
ommercial and for-hire fleet 


ort 


Mer f the subcommittee which de- 
report, serving with Chairman 
H. Green, National Carbon Co., Inc., 
Ahrens, National Carbon service 

Edward Chadwick, Little Falls 
Co.; H. L. Corkran and E. H 
E. I. du Pont de Nemours & Co.; 

G. D. Ford and L. R. Gwvn, Ir., Railway 
Agency, Inc.; J. J. McCarron, Con 
1 Telegraph & Electric Subway Co.; 
Page, Equitable 
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Auto Co.; H. A. 


Reynolds, Harrison Radiator Division, Gen- 
eral Motors Corp., and H. M. Smith, Con- 
necticut Railway & Lighting Co. 

The work was coordinated with other 
SAE committees by the SAE-Ordnance 
Vehicle Maintenance Committee, organized 
at the request of the Army Ordnance De- 
partment. Chairman of this group is D. K. 
Wilson, New York Power & Light Corp. 
F. K. Glynn, American Telephone & Tele- 
graph Co.; Mr. Gwyn; J. Willard Lord, 
Atlantic Refining Co., and Austin M. Wolf, 
automotive consultant are members. 


Changes Recommended 
By Shock Strut Group 


EPRESENTATIVES of the Army, Navy 

and the Civil Aeronautics Administra- 
tion met with the SAE Committee A-12, 
Aircraft Shock Struts, at the Van Cleve on 
April 20. The committee made several 
recommendations for changes and additional 
material for inclusion in ANC-2 (Army 
Navy-Civil) Ground Loads Hand Book, 
and ANC-s, Strength of Aircraft Elements. 

Excellent cooperation was received from 
the Army, Navy and CAA representatives 
and they appeared very pleased to receive 
coordinated comments from the industry. 
Arrangements were made for further co- 
operative work to be continued at the next 
meeting to be held in August. 





Studying Parts Problem 


for Army 





Pondering the fate of parts at overhaul is the Ordnance Vehicle Maintenance Com- 
mittee on Limits and Tolerances for Replacement of Parts and Units, on May 3 in 
New York City. Left to right are G. O. Ford, Railway Express Agency, Inc.; D. K. 
Wilson, New York Light & Power Corp.; D. H. Green, National Carbon Co., Inc.; 
R. C. Penrod, Office Chief of Ordnance, Detroit; Chairman L. R. Gwyn, Jr., Rail- 
way Express Agency-Inc.; Irene Vecchione, SAE Staff; Major G. E. Fuller, Office 
Chief of Ordnance, Detroit: H. B. Truslow, Richmond Auto Parts Co., and H. B. 
Miller, Ohio Oil Co. 
Absent were R. J. Cummins, Indiana Railroad Co.; O. C. Dunkin, Sterling Aluminum 
Products, St. Louis; Bryan Park, Central Greyhound Lines, Inc., Cleveland: W. G. 
Piwonka, Cleveland Transit System; Jean Y. Ray, Virginia Electric & Power Co.; 
W. A. Taussig, Burlington Transportation Co., Chicago, and Austin M. Wolf, con- 
sulting engineer, New York 
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CRC 


Statement 


On operation and mainte- 
nance of civilian vehicles 
under wartime restrictions 


At the request of the American Petroleum 
Institute and in the interest of conserving 
motorized equipment and fuels to the ut- 
most, the Coordinating Research Council, 
of which the Society of Automotive En- 
gineers and the American Petroleum Insti- 
tute are sustaining members, has prepared 
the following recommendations. 


The conscientious application on the part 
of the car owner of these carefully thought 
out measurers, with the advice and assist- 
ance of the Car Dealer and Service Station 
Operator, will extend the usefull life of the 
vehicle; provide maximum utilization of the 
limited fuel available; assure continued re- 
liability of performance; and may postpone 
the necessity of an engine overhaul. 


Driving 

1. Accelerate slowly: Conservative driv- 
ing reduces knock, saves fuel and makes the 
car last longer. 

2. Shift gears on hills: For best economy 
keep in high gear as much as possible. If 
knock occurs use second gear which will 
permit hill climbing at reduced throttle. 

3. Don’t race your engine or idle unnec- 
essarily during the starting period: This 
wastes fuel which could be used for trans- 
portation. The engine will warm up faster 
with the car in motion. 

4. Use choke properly—Manual type: Re- 
turn choke control to normal operating posi- 
tion as quickly as possible. 

Automatic type: Consult the car dealer to 
insure that the choke is in proper operating 
condition. 

5. Reduce number of short trips to mini- 
mum: Plan the driving. The engine con- 
sumes a lot more gasoline during the first 
mile it runs or until it warms up than it 


does during any other mile, at the same 
speed. 


6. Use the garage: Even a car parked in 
an unheated garage will start easier and 
warm up faster than a car parked outside. 


Maintenance 


1. Use radiator covers in winter: Check 
with the car dealer regarding radiator covers. 
In most cases they provide quicker warm-up 
by raising the temperature of underhood air. 
This permits minimum use of choke; pro- 
motes efficient operation; and aids starting 
after short trips. Installation of such covers 
may be detrimental to chrome plating. 

2. Use correct grade of lubricants: Winter 
operation on summer lubricants results in 

cont. on next page 









R ambling Thoug 


ITTINGLY enough, “Today’, 
Problems — Tomorrow’s Ex. 
pectations” was the theme of th 


Pitts burgh Section 
three-session _ all-day meeting 
Tif te en Y. ea 75 Ol, d pn hl an cline 


15th birthday on April 25, 4) 

14 past-chairmen were present 

Ten speakers and numerous discussers who probed today’s automotive develo, 
ments in a search for the answer: “What of tomorrow?” were provided by Johp 
M. Orr, Duquesne Light Co., and his meetings committee . 

With Chairman A. J. Imblum of the Section they prepared a rich, intellecty; 
fare for a capacity audience totaling nearly 500 in the University Club, and 
brought speakers from as far as Detroit and New York to add to the galaxy oj 
local talent for one of the most outstanding Section meetings in SAE history 

The morning session on Rubber Problems by K. D. Smith, B. F. Goodrich 
Rubber Co., and a down-to-earth discussion of Light Metals by Dr. P. V. Faragher, 
Aluminum Co. of America, scanned the horizon of tomorrow and predicted wide 
use of synthetic materials and aluminum alloys in the vehicles of the future. Dis. 
cussion was led by Chairman C. R. Noll, Gulf Oil Corp. . . 

Major-Gen. Stephen G. Henry, Director, New Developments Division, Office 
of the Chief of Staff, spoke at the luncheon and participated in discussion . , 

More level-headed engineering discussion followed the luncheon in the dub, 
when Chairman Steve Johnson, Jr., introduced S. G. Page, Equitable Auto Co, 
who spoke on Fleet Operation, and later B. B. Bachman, Autocar Co. Mr. Page 
cited the economic imbalances of wartinte fleet operation, and warned his audience 
to plan now for post-war fleet reconstruction. Mr. Bachman opened vistas of new 
things to expect during the post-war period . 

A facsimile of the Ordnance Distinguished Service Award made recently 
to the SAE by the Army Ordnance Department was presented to Chairman Im- 
blum as custodian for the Section by Past-Chairman Orr. 

What ice needed to be broken was deftly smashed at the cocktail hour, at which 
some 20 Pittsburgh companies did honors as hosts to the members and guests, one 
and all joining in vociferous choruses . . . 

How the Transportation & Maintenance Activity of the Society has been ex- 
panded to meet the demand for engineering services by the Army and the Office 
of Defense Transportation was described by President James, and General Man- 
ager John A. C. Warner explained how the Society is working on its post-war 
program . 


Harold F. Blanchard, MoTor, put on the evening technical session which was a 


symposium on “Post-War Passenger-Car Design.” Experts, seated at a table in 
front of the capacity audience, gave their opinions of what the motorist of tomor- 
row may expect, and answered questions from the floor. They were R. J. § 


Pigott, Gulf Research & Development Co., who also served as moderator; Charles 
A. Chayne, Buick Motor Division; Maurice Olley, British Army Staff, and Max 
M. Roensch, Chrysler Corp. Mr. Olley’s technical discussion was a masterpiece of 
humor —to the delight of even the standees who crowded the 
doors 

(All papers presented at this Pittsburgh Section Meeting will appear in a later 
issue of the SAE Journal either in full in the Transactions Section or as digests 


room to the 


Close to 450 engineers — the largest turnout in CANADIAN SECTION history- 
crowded the ballroom of the Prince Edward Hotel at the annual Windsor dinner 
meeting April 21 . the reception suite, converted into the “SAE Tavern” wa 
the welcome post for those who came to hear views of war as it is fought in the 
Middle East from Kuno E. Stockelbach, recently returned from activities in the 
Near East as Ford of Canada technical representative attached to G.H.Q., Mic dle 
East Command, Cairo, Egypt. . . Mr. Stockelbach dealt with technical problems 
encountered in supplying Army needs in the way of getting trucks and supplies 
to the fighting front in the area from the Suez Canal to the other side of Tunis 
he spoke of labor problems, the methods used in truck reconditioning, the effect 
of desert climate on work, and touched on the necessity of seeing that all parts 
shipped from this country for fighting vehicles are properly packed. . . 


Annual CLEVELAND SECTION golf outing postponed to June 2 . . . dinner a! 


Chagrin Valley Country Club, door and golf prizes will conclude festivities of the 
day... 


Added attractions at April 25 KANSAS CITY SECTION meeting, at which 
R. L. Ellinger, Transcontinental & Western Air, Inc., spoke on the progress 1n aif 


transport design, were two Navy Bureau of Aeronautics combat films, a cocktal 
hour, and dinner. . . 
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OLEDO’S largest technical meeting took place April 24 when the DETROIT 
| earn met in conjunction with the Toledo Technical Council to hear a 
discussion of helicopters. . . The speaker was Mandel Lenkowsky, civilian assistant 
to Col. H. F. Gregory, in charge of helicopter development at Wright Field. About 
650 attended the meeting, which was presided over by Robert P. Lewis, Spicer Mfg. 
Corp. president of the T. T. C. and its SAE representative. . . Toastmaster D. G. 
Roos introduced Mr. Lenkowsky, who said helicopters are being used to pick up 
wounded soldiers in front line positions, to drop supplies to isolated groups or to 
air crews which have crash-landed in difficult terrain, and to rescue flyers from 
wch territory. Helicopter operation, he said, requires more finesse than piloting 
an ordinary airplane. Efforts were being made to simplify handling of the 
rotary wing ships by more effective controls. . . In theory, he said, the most stable 
helicopter is one with two rotors, each turning in direction opposite to the other. 
This type is now being produced for the Army and follows somewhat the lines 









Detroit Section at Toledo 


Among the guests and hosts of the 
Detroit Section Meeting held at 
Toledo with the Toledo Technical 
Council on April 24 were these 
prominent automotive engineers— 


TOP: SAE President W. S. James congratulating D. G. Roos, SAE past- 
president and toastmaster for the large turnout. CENTER ROW, left to 
right: F. W. Marschner, treasurer of the Detroit Section, with J. E. Pad- 
gett, one of the Toledo hosts, and Chester Ricker, William B. Stout, and 
E. M. Schultheis, Detroit Section's regional vice-chairman. BOTTOM 
ROW: R. E. Carpenter, another Toledo host, at the speakers table with 
W. B. Fageol, Jr., Col. H. W. Alden, SAE past-president, and R. H. 


Prewitt, who spoke on the helicopter of tomorrow 


established by the German FW-61, first really successful helicopter. . . Mr. Len- 
kowsky thought popular writers were somewhat optimistic, because in today’s 
small ships the rotor wing tip moves at peripheral speed of about 400 mph, which, 
when added to the 100-mph forward speed of the ship, gives the forward-moving 
blade a speed of 500 miles. Increasing this speed, he said, rapidly reaches a point 
t diminishing returns as regards horsepower and fuel requirements. 
Pennsylvania Hotel’s Roof Garden was crowded to capacity with nearly 800 
and guests when the METROPOLITAN SECTION presented Past- 
resident Arthur Nutt, who read a paper on Current Trends in Aircraft Power- 
plants. Chairman E. E. Husted of the Section received a replica of the Ordnance 


Distin 


inguished Service Award from President W. S. James on behalf of the Section, 
turn to next page 
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hard starting, poor mileage, and increased 
wear. 

3. Use proper heat range spark plugs and 
have them serviced regularly: Improper plugs 
or plugs in poor condition may cause hard 
starting, waste gasoline and induce knock. 

4. Have ignition checked regularly: Faulty 
ignition causes hard starting and wastes 
gasoline. Improper timing may increase 
knock. 

5. Maintain proper engine temperatures 
Cooling System Thermostat, Manifold Heat 
Control, and Automatic Choke should be 
functioning properly. 

6. Keep carburetor and fuel system in 
geod condition: Erratic, unsatisfactory per- 
formance may be caused by plugged carbu- 
retor jets or restricted fuel lines. Clean 
filters and fuel lines of sediment and water. 

It is more important than ever to follow 
in detail the latest recommendations of the 
car dealer with respect to special mainte- 
nance and seasonal adjustments which may 
be necessary. 


Revise Rubber Specs 


TANDARDS for Rubber Bumper Parts, 

inclading classification of materials and 
test requirements, has been undertaken by 
Section II of the joint SAE-ASTM Technical 
Committee A on Automotive Rubber under 
the chairmanship of E. J. Kvet, Baldwin 
Rubber Co. 

Chairman G. H. Swart, General Tire & 
Rubber Co., heads Section IV on Rubber 
Classifications, much of the work of which 
has been completed for publication in the 
1944 SAE Handbook. The Section has un- 
dertaken a program to develop supplement- 
ary. inspection test requirements and data, 
with a system of suffix letters to denote 
these requirements. Specific data will be 
developed and the whole will be incorpo- 
rated in the general Classification and Phys- 
ical Characteristics of Natural Synthetic 
Rubbers. 

Progress is being made by Section IX 
which has undertaken an assignment on the 
development of specifications for synthetic 
hydraulic brake cups. This work is headed 
by S. R. Doner, Manhattan Rubber Division, 
Raybestos-Manhattan, Inc., chairman of the 
section. The group is developing specifica- 
tions and laboratory tests for synthetic rub 
ber hydraulic brake cups. Plans are being 
made for an adequate series of field tests 
before synthetic materials will be released 
for procurement, however. 

W. J. McCortney, Chrysler Corp., is chair- 
man of Technical Committee A. 


KLINGER REPRESENTS SAE 
On ASA Sectional Committee 


J D. KLINGER, Chrysler Corp., has been 
® appointed an SAE representative on ASA 
Sectional Committee Z-11, Petroleum Prod- 
ucts & Lubricants, succeeding J. B. Macauley, 
Jr., Pratt & Whitney Aircraft Division. 

This substitution, approved by the SAI 
Council and recommended by Chairman 
J. H. Hunt of the SAE Standards Commit- 
tec, was made to provide motor vehicle rep- 
resentation on the committee. 

Other SAE representatives serving on the 
committee are A. L. Beall, Wright Acro 
nautical Corp., and A. W. Pope, Jr., Wauke- 
sha Motor Co. 


























AERO ENGINE 
Standards Appraised 


ECENT conferences of representatives of 

the Engine Technical Committee of the 
Aeronautical Chamber of Commerce of 
America, the Army-Navy Aeronautical 
Board, and the SAE have resulted in the 
revaluation of some aircraft engine stand- 
ardization and engineering advisory projects, 
and the clarification of others. 

Because of the intricacies and interrela- 
tionships of airframe, engine, propeller, ac- 
<essory, and materials specifications, and the 
standardization of their components, proj- 
ects must be reviewed by the several inter- 
ested Government agencies and industry 
groups. 


As the scopes of projects have been ex- 
tended at the request of the Army and Navy 
from time to time, industry committees 
working with the Government correlate the 
assignments in the interest of speed and 
prevention of duplication of effort. 


The outline of basic procedures which re- 
sulted from the recent conferences include: 

a. The Engine Technical Committee of 
the ACCA will “request technical assistance 
and information from the SAE Standards 
Committees, or other similar organizations 
as necessary, for proper expression of in- 
dustry opinion.” 

b. Special ETC committees will not be 
formed by the Engine Technical Committee 
except for special assignments. 

c. All SAE reports requested by the En- 
gine Technical Committee will be forwarded 
by them to the Working Committee of the 
Aeronautical Board as “SAE Reports En- 
dorsed by the ETC.” 


Aero Oxygen Equipment 
Report Issued by SAE 


ERONAUTICAL Information Report No. 

4, entitled Oxygen Equipment for Air- 
craft, has also been approved and was is- 
sued as of May r. 


This report, developed by SAE Commit- 
tee A-g, Aircraft Air Conditioning Equip- 
ment, is a 12-page pamphlet illustrated with 
six drawings, and contains a list of 36 
Government specifications covering oxygen 
equipment. 

This work was done by the committee 
headed by W. W. Davies, United Air Lines 
Transport Corp., and composed of Joseph 
Jerger, Airplane Division, Curtiss-Wright 
Corp.; W. B. Klemperer, Douglas Aircraft 
Co., Inc.; V. C. Lundquist, Northwest Air- 
lines. Inc.; R. C. Sylvander, Eclipse Pioneer 
Division, Bendix Aviation Corp., and P. C. 
Scofield, Lockheed Aircraft Corp. 

Copies are available from SAE_head- 
quarters at 25¢ each. 


VICE-CHAIRMEN APPOINTED 


PPOINTMENT of vice-chairmen for the 

Air Transport Activity by the Metropoli- 

tan and Southern California Sections, as rec- 

ommended by the Executive Committee of 

the Sections Committee, has received ap- 
proval of the Council. 








Rambling Throudect 


continued from preceding page 
and turned the meeting over to R. Dixon Speas, vice-chairman for acronautics, _ 
David Gregg, a member of Mr. Speas’ advisory committee which has assisted m 
making Sectien history with five outstanding aeronautical meetings, was jntp. 


ORE 
of Port 


1 
WOIK, 


Skaggl 
duced. . . Mr. Nutt concluded that: Present ranges and types of aircraft engine its mu 
will be satisfactory for many years . . . fuel injection is coming . . . airplanes myy 
be vastly more controllable before they begin to compete with automobiles. __ Mo\ 
helicopters will have to be greatly improved before they approach extrayagay item 
claims of their enthusiasts . . . gas turbines and jet propulsion may be expected ._ Bad \ 
diesel aircraft engines have a long way to go before catching up with gasoline the Se 
powerplants . . . only development of superior engines will permit survival in th. 
post-war market, saturated as it will be with good engines . . . the military marke Acc 
will continue in the post-war era. . . Four fine combat films were obtained } Willi 
Mr. Speas for the meeting. . . scribe 

and 1 

Training and ability of the automotive industry to produce anything which \ for p 
accurately specified on drawings has tremendously helped the war effort, according trans 
to F. E. Moskovics, A. O. Smith Co., told April 7 MILWAUKEE SECTION mani 
meeting of his three-year experience as technical advisor to the Army Air Forces, rther 
which he termed the most interesting phase of his career —a long and enterprising One 
ORE. « « solut 

post 

“Invasion” — described at NEW ENGLAND SECTION meeting May 9 as one of _ 
the most exciting war films — showed the amphibious attack, initial landings and = 
effects of Axis counter-attacks on men and materials . . . depicted the lengths to ’ 
which German preparations have gone, and indicated growing fear of invasion ; I 
that lies ahead for them. . . <p 

LSU 

While the United States has air supremacy today, production alone will not kee; = 
us ahead, Paul P. Johnson, Thompson Products, Inc., told New Englanders at same 
meeting . . . he described problems that had to be solved early in war when it I 
was necessary to make airplane tanks that could not be punctured . . . Rubber to 
industry engineers developed units that were self-sealing, making a vast difference Cal 
in keeping planes in action. They also aided in production of 100 octane gasoline Ip 
that gave American planes a big advantage over those used by the Axis... act 
Trouble was encountered by vapor lock in the fuel lines of planes that stalled Al 
them at 15,000 ft. when they were trying to get to 30,000 ft. . . . Another handicap cal 
was sand that seeped into the airplanes in Africa, interfering with performance to 

. that was overcome by filtering the fuel . . . speaker said peace would be 

won by mechanics who were being developed into real engineers through their 
work in keeping war units going . . . M 
Re 

Truck and tractor operation symposium of NORTHERN CALIFORNIA SEC- lr 
TION March 30 held in Stockton (Calif.), featured the following discussers: R. W De 
Goodale, who summarized experiences of Standard Oil Co. of Calif. in testing te 
and development of fuels and lubricants for low temperature operation in Alaska a 
in connection with the building of the Alcan Highway; Everett Jackson, Federa n 
Mogul Service, who talked briefly on factors relating to successful bearing opera : 


tion; S. B. Shaw, Pacific Gas & Electric Co., who spoke on activities of the ODT, 
and reviewed their experiences with magnetic detection of cracked parts and with 
rehabilitation of parts by cold welding and screw locking; W. G. Brown, Cater 
pillar Tractor Co., who discussed methods of preventing and removing scale from 
the jackets of watercooled engines; R. G. Hall, General Motors Corp., who added 
information to the talk on scale preventing compounds; S. E. Onorato, Union 0! | 
Co. of Calif., who reported that the present gasoline is relatively involatile, being 
composed of highly cracked stocks having high sulfur concentrations; C. A 
Winslow, Winslow Engineering Co., who stressed the provision of the largest filter 
possible and the selection of the proper type filter in maintenance of clean engine 
oil by use of filters; and D. N. Harris, Shell Oil Co., who stated there is little 
deterioration in oil quality due to the war, and of all petroleum products used by 
engine operators the most satisfactory are lubricating oils. . . E. F. Lowe presente 
with large gavel at conclusion of session. . . 


Same Section presented talk on Modern Concept of Motor Fuels at April 17 


meeting. . . Speaker Grant M. Wheeler, Tidewater Associated Oil Co., suggest 
that consideration be given to adjusting engines to the fuel in an effort to promote 
economy and improved operation . . . colored slides showing the molecular struc 


ture of typical components of fuels illustrated talk. . . 


Charles R. Plum, a Westinghouse employee attached to Boeing Aircraft Co. 
delivered the paper on Gas Turbines and Turbosuperchargers by Dr. Sanford Moss, 
General Electric Co., at NORTHWEST SECTION’S April 7 meeting .. . history 
reminiscences and partial accomplishments of gas turbine now in commercial us 
described. . . 
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OREGON SECTION went visiting April 28, when members were guests of City 
f Portland Municipal Shops . . . toured through each department, learning about 
a special tools and instruments of shop employees . . . saw colored film of 
Skaggit Watershed country, from which City of Seattle derives power for most of 
ss municipal light and power, and later were served sandwiches by employees. . . 
Movies at ST. LOUIS SECTION mectings have become practically an established 


‘em... at April 11 session two sound films on diversified subjects presented: 


gad Weather Flight Methods and How Not to Conduct a Meeting . . . story of 
the Sea Bees in combat at Tarawa shown at May 9 meeting. . . 
Accomplishments of the War Production Board outlined by its vice-chairman, 


William L. Batt, at SOUTHERN NEW ENGLAND SECTION April 4. . . De- 
«ribed the struggles for peak production in early days of war, in face of confusion 
and inexperience. . . Despite cutbacks and manpower shortage, 1944 program calls 
for production 20% above that of 1943 .. . there will be a shifting of needs, 
transfer of production efacilities that will put a severe strain on both labor and 
management, and there must be a necessary readiness of workers to move to 
ther jobs or other localities in correspondence with changing production needs. . . 
One of speaker’s post-war suggestions was that people should be trained in the 
solution of problems of distribution, especially foreign distribution . . . outstanding 
post-war economic problem he declared is maintenance of full employment in 
this country, which might properly be regarded as the nation’s most important task 
fter winning the war. . . 


Illustrated lecture on diesel engines delivered by F. G. Shoemaker, Detroit Diesel 
Engine Division, at SOUTHERN OHIO SECTION meeting April 13 . . . covered 
history of the diesel, theory of operation, advantages of two and four-cycle systems, 
and discussed present and future applications of this source of power. . . 


Exhibition of sound pictures showing glider operations in North Africa, en route 
to Sicily at time of its invasion, and maneuvers in the United States presented by 
Capt. R. F. Fedders, AAF, at Section’s May 9 meeting . . . A travelogue based 
upon a trip the captain took to European theaters to observe gliders in use under 
actual warfare followed movies . . . he recounted personal experiences in North 
Africa and in Sicily, when he was a member of Gen. Hopkinson’s staff, and indi- 
cated Sicilians who were adept at sniping anyone in uniform, were not as delighted 
to see British and Americans as we had been led to believe. . . 


Official Army-Navy battlefront film program at WASHINGTON SECTION’S 
May 8 meeting. . . “Lifeline” (Army) —a camera record of opening attack against 
Rendova and Munda and magnificent iob our medical men are doing in saving 
lives of our fighting men. . . “The Case of the Tremendous Trifle” (Army) — story 
behind the Schweinfurt raid and actual bombing of the German ball-bearing cen- 
ta... “Battle for-the Beaches” (Navy) — narrated by Quentin Reynolds, depicted 
amphibious operations from Dieppe to the Marshalls, and actual cost in men and 
materiel in amphibious warfare. . . “Salute to the Navy" —a graphic review of 
men at sea. .. “Your Ship in Action” (Navy) — official combat film in color, which 


is saga of a fighting ship from time of its launching to its baptism of fire in 
Pacific. . . 


_ Diesel engines for locomotives will require more servicing than steam engines, 
thought of Irvin F. Richardson, Socony-Vacuum Oil Co. at MOHAWK-HUDSON 
GROUP April 18 . . . stressed importance of using a high grade of diesel fuel 


rather than furnace oil in getting maximum performance with minimum 
maintenance. .. 


Predicting that the helicopter will take its place in the world within the five- 
year period which will follow the war, A. T. Colwell, Thompson Aircraft Products 
Co., tld PEORIA GROUP Apri! 24 that though the speed of the post-war plane 
is unknown, post-war fuel will be called “triptane,” and will have a 250 octane 


tating which is more powerful than that used now by the Armed Forces in war 
planes. . . 


Joint meeting between Minnesota Industrial Chemists Forum and TWIN CITY 
GROUP April 20 attracted 189 representatives from both organizations, where Dr. 
Gustav Egloff, Universal Oil Products Co., talked on Petroleum in the War and 
Post War World. . . Highlights of his discussion were: Our gasoline fuels are much 
better than those used by the Axis. . . Our natural resources of crude oil are 
tremendous . . . 30% total fuel production in this country is for aviation in 100 
octane and 100 plus bracket. . . Automotive engineers must improve rapidly to 
take advantage of the new fuels, synthetic materials and new proposed 100,000 
mile tires which have been developed. . . Tempo of research in the petroleum indus- 
try will increase in the post-war period. . . 
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Progress Made At 
Wright Field Meetings 


HE SAE Committee A-3, Aircraft Valves, 
Fittings & Flexible Hose Assemblies, met 
April 19, 20, and 21 with Army and Navy 
representatives at Wright Field to discuss 
numerous detail problems pertaining to air- 
craft hydraulic tube fittings. 

The meeting called by the Army Air 
Forces and the Navy Bureau of Acronautics 
had been announced at the Chicago Hydrau- 
lic Meeting in March. L. J. Henderson, 
Weatherhead Co., chairman of the com- 
mittee, had asked the airframe manufac- 
turers and the fitting manufacturers to sub- 
mit to him any comments or recommenda- 
tions which they wished to discuss at this 
meeting. 

Military representatives were enthusiastic 
about the work ‘of the committee in making 
preparations for and handling this meeting. 

Committee A-5, Aircraft Wheels, Brakes 
and Axles, also met at Wright Field, at the 
offices of the Alighting Gear Unit, on April 
19. The main purpose of the meeting had 
been to coordinate the different practices 
and recommendations of the industry and 
the Army and Navy. The committee reached 
decisions on the proposed SAE wheel Stand- 
ards subject to further recommendations to 
be obtained at the T & R Airplane Tire 
Standards Committee Meeting in Akron. 


SAE Is Cooperating With 
Radio Engineers Group 


HE SAE General Standards Committee's 

Electrical Equipment Division reported 
that the radio industry feels that frequency 
modulation and television will come into 
volume production shortly after the war 
ends and that ignition interference from 
vehicles will be detrimental to their recep- 
tion on present broadcast bands. 

A study of this situation has been in- 
augurated by the Radio Manufacturers As- 
sociation with SAE cooperating to determine 
to what extent interference suppression 
should be built into motox vehicles and to 
establish standard practice for the same. 
No standardization exists at present. 

A Subdivision of the Electrical Equipment 
Division is preparing a program of vehicle 
testing under this program and held its 
initial meeting in Detroit on May 8. The 
Canadian Engineering Standards Associa 
tion has a similar project going ahead and 
their program is tied in with the RMA-SAE 
program through cross membership, inter- 
change of correspondence and attendance 
at meetings. 

One purpose of this project is to provide 
a suitable basis for suppression equipment 
in anticipation that there will probably be 
governmental regulation established when 
production of civilian vehicles is renewed. 


New Aero Specs Issued 


OUR new and nine revised AMS (Aecro- 

nautical Materials Specifications) were 
issued as of May 1. Four of the revised 
specifications are revisions to NE (National 
Emergency) Steel Specifications. 


Seven new and one revised AS (Aero- 
nautical Standards) and ARP (Aeronautical 
Recommended Practice) were also issued 
May 1. 






































Shrouds and Air Cleaners 
Prolong Life of Aircraft 
Engines in Tank Services 


by G. WAINE THOMAS 
Continental Motors Corp. 


n National Aeronautic Meeting, 
April 5 


(Excerpts from paper entitled, “Aircraft 
Engines in Tanks’) 


XPERIENCES of the Armed Forces and 

of. Continental indicated that there was a 
need for using larger capacity air cleaner or 
cleaners on radial aircraft engines in combat 
vehicles. These should be located on the 
vehicle so as to draw the cleanest and coolest 
air available. 


Engine Shroud Designed 


This realization was the basis of the pres- 
ent induction air system and engine shroud 
design. Recirculation of hot engine air was 
found to be affecting the engine temper- 
ature considerably. Consequently, a new 
shroud was developed which closed off as 
completely as possible all openings by the 
use of felt, leather, or fabric seals. This was 
satisfactory. With the new shroud the en 
gine inlet air is drawn from the fan com- 
partment through tubes which are directed 
so as to eliminate some of the heavier par- 
ticles of dust. The air passes from the fan 
chamber to the cleaners, then to the carbu- 
retor through metal induction pipes well in- 
sulated with cellular fiber jackets, all of 
which have materially assisted in the reduc- 
tion of the inlet air temperatures. (See 
Fig. 1). 


Vapor Lock Combated 


Fuel line leakage has been a chronic com- 
plaint. Vapor lock, too, has been experi- 
enced where combat vehicles were operated 
in ambient temperatures of 90 F or more 
Vapor lock troubles have been greatly re- 
duced by: (1) relocating the gasoline tanks 
and supply lines to cooler areas, (2) rede- 
signing the supply lines to prevent vapor 
traps, and (3) submerging the fuel pump. 

Vehicle design influencing accessibility di- 
rectly affects maintenance. Proper cooling 
of the engine fuel and oil, and the elimina 
tion or reduction of dust content have: defi- 
nitely proved in recent design and installa- 
tions to have improved the engine life to a 
point where 400 hr of uninterrupted opera- 
tion has been attained. 

Two questions often asked are (1) Why 
is a radial aircraft engine used in tanks? 
(2) Why are aircooled engines desirable in 
tanks? 

The first question may be answered as 
follows: 

a. It is often a cause for some surprise 
that weight of the powerplant is of major 
importance in a vehicle which weighs 60,000 
Ib or more and whose massive appearance 
attests disregard for weight. The impor- 
tance of weight can be understood when it 
is realized that the difference between a 
liquid-cooled engine installation of conven- 
tional automotive type, using cast iron for 
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m Fig. |-—Engine compartment with top plates removed so as to show consider. 
able of the induction and exhaust systems « 


the major parts, and the aircooled aircraft 
engine can mean a difference in armor plate 
over the entire surface of the tank of 0.15 in. 

b. Cooling provision is easily arranged. 
The radial aircooled engine lends itself to 
the use of the high-efficiency axial-flow fan. 
It is fortunate that engine cooling air de- 
mands may be readily met by a fan running 
at crankshaft speed having a diameter some- 
what smaller than the diameter of the en- 
gine. This makes for a comparatively com- 
pact and mechanically simple _ cooling 
set-up. 

The second question may be explained 
accordingly: 

a. It is estimated that weight saving of an 
aircooled installation over a_ liquid-cooled 
powerplant making allowance for equal type 
of design and materials is about 50%. 


b. Aircooled engines are less vulnerable 
to damage by hazards of warfare. It is ob- 
vious that damage to the liquid-cooling sys- 
tem can easily put a tank out of commis- 
sion, while severe damage to the aircooling 
system can occur with negligible effect on 
the operation of the powerplant. It has 
been reported that bomb explosions at some 
distance from a tank can damage the water 
radiator so that operation must be discon- 
tinued. 

c. Cooling is accomplished with less ex- 
penditure of engine power on aircooled en- 
gines. Aircooled aircraft engines are com- 
monly operated with metal temperatures in 
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the head region of about 500 F and 3 
F on the cylinder barrel. Assuming a cool 
ing air temperature of 120 F, such as en- 
countered in desert operation, an average 
temperature differential of 305 F results 
This compares with approximately 230 F 
water for the liquid-cooled engine, resulting 
in a differential of 110 F. This mean 
about three times higher airflow to accom 
plish the cooling for the liquid-cooled en 
gine. Since consideration of radiator siz 
dictates a pressure drop of the same order 
as the pressure drop across the aircooled 
cylinders, the power required for cooling is 
three times as high. 

Also, greater space within the tank hull 
required to pass the greater quantity of air 
Comparison of actual performance figure 
shows from 200-400% higher fan pow 
required for liquid-cooled installations with 
about 200-300% more airflow required 
The aircooled installations do not utilize the 
air as economically as is possible, or these 
percentages would be greater. 

d. Service considerations are better on 
aircooled engines. In desert operation 
water may be as scarce as fuel, therefore 
the supply problem is considerable. Also, in 
dusty operation, liquid-cooled radiators clog 
with direct reduction in cooling potential 
On the other hand, aircooled cylinders ma' 
clog with only minor effect on cooling. The 
aircooled engine dodges the plumbing prob 
lem entirely and does not substitute an 
alternative problem. 
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Filters, Exhaust Scavengers, Decked 


Pistons, Used to Keep Engines Clean 


ITH re than 10 years experience in 
W asphaltenes from oil, we be- 
ve it idvantageous to filter detergent 
“le if th hemical balance is not disturbed, 
and our method of depth filtration, through 
vtreated, chemically pure cotton fiber, 
med admirably suited to the task. An 
ncreast the period during which oil and 
re were in contact was found necessary. 
By recalibrating the flow to decrease it, we 
obtained the result desired. 


ren £ 


With the idea of saving base space and 
roviding greater depth, we developed our 
DN line, in which each container holds two 
cartridges, one atop the other. This ar- 
rangement not only worked better with 
eral oil, but thoroughly cleaned the 
detergent oils in a manner impossible be- 
fore. The conclusion is that well-filtered de- 
ergent oils are a positive assurance of 
cleaner engines. 











As a result of experiments in exhaust 
refinements undertaken to improve com- 
bustion, the Clear-Ex was developed, in- 
volving a new principle of exhaust control 
ind a definite factor in minimizing con- 
taminations. 

The Clear-Ex (clear exhaust) is an auto- 
vatic air valve requiring no adjustment, 
which introduces air into the exhaust system 
if an internal-combustion engine to facilitate 
the complete burning of carbon monoxide 
gas and to dilute carbon dioxide gas always 
resent in the combustion chamber. The 
xhaust vacuums draw air through the 
Clear-Ex into the exhaust manifold, and the 
contents of the exhaust system are diluted 

air. Gases drawn from the exhaust 
manifold into the intake system at the pe- 
riod of valve overlap are also diluted. Air 
xpanded by the heat of the exhaust system 
lisplaces a greater volume of burnt gases. 

With Clear-Ex in use, low-speed detona- 
tion is reduced so quickly that we are in- 
clined to credit the cooling effect of the air 
input to the cylinder via the exhaust valve 
rather than the cleaning up of the combus- 
tion chambers. Detonation is either com- 
letely eradicated or greatly diminished im- 
mediately after Clear-Ex has been installed 
ind before the engine has had time to clean 
ip. In conventional operation, abrasive ma- 
terials deposited on the interior of exhaust 
manifolds and pipes are dislodged by the 
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exhaust blast and returned to the cylinder 
by the action of the exhaust vacuum. This 
abrasive dust wears pistons, rings, and cylin- 
der walls. The air supplied to the exhaust 
system by the Clear-Ex has an oxidizing ef- 
fect on such deposits, thereby holding them 
to a minimum, 


An experiment to prove that air gets into 
the cylinders from the Clear-Ex via the 
exhaust system was made by piping the 
atmospheric vent of the Clear-Ex to a con- 
tainer of kerosene. By simply loosening the 
spark plugs in their sockets and permitting 
them to leak, the kerosene which was drawn 
through the Clear-Ex via the exhaust mani- 
fold and into the cylinders was blown by 
the loosened spark plugs. This test was con- 
ducted on a Dodge engine, pulling through 
the fluid drive at 800 rpm, carburetor throt- 
tle half open. Carbon tetrachloride _per- 
mitted to flow through the atmospheric vent 
of the Clear-Ex will stall an engine; further 
proof of exhaust backwash. 

The first part of this paper was devoted 
to the effect of oil and exhaust gases on 
engine cleanliness and efficiency. We will 
now deal with the same subjects as af- 
fected by the copper top piston. 

To determine the effect of the copper top 
piston on engine cleanliness and efficiency, 
we made several attempts to braze copper 
on iron. After a series of tests, we found 
that the heat factor on any piston, whether 
iron, aluminum, or copper decked, increases 
as the square of the diameter. The heat of 
combustion is so rapidly distributed over 
the entire surface of the piston head that it 
does not have an opportunity to conduct any 
heat to the parent metal, and following the 
combustion stroke, more complete scaveng- 
ing is accomplished. Therefore, on the in- 
take stroke, the deck is cooled so quickly 
that a higher volumetric efficiency is at- 
tained. 

Heat normally lost in‘ the jacket water 
and the transfer of heat to the rings and oil 
is converted to useful work. This is further 
proved by the fact that the same horsepower 
is obtained with less fuel consumption, and 
conversely, with the same fuel more horse- 
power can be obtained. 

The design of lighter iron pistons is made 
possible with the copper deck on the piston, 
because no heavy head thickness or ring belt 
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by LANDON B. BOYD 
DeLuxe Products Corp. 


= Mid-Continent, March 17 


(Excerpts from paper entitled “Recent De- 
velopments on Accessories and Parts for 
Keeping Oil and Combustion Chambers 
Ciean and for the Use of Post-War Fuels’) 


thickness is necessary for conducting heat to 
the ring belt. Thus, the piston can be de- 
signed to withstand only operating loads, 
which naturally decreases the weight of the 
iion from 25 to 50% by saving metal in 
those sections. 

If a piston runs cooler, then less clearance 
is®necessary and a careful correlation of the 
tests made have resulted in a recommended 
skirt clearance of 0.0005 in. to each inch of 
piston diameter. 

Another important factor is that land 
clearance should be just as close to the 
cylinder wall as possible to prevent the flame 
of combustion from reaching the top ring. 
This developed a formula that half of the 
top land clearance necessary on iron pistons 
can be used when the copper deck is incor 
porated. Pin fits in the piston must be made 
with more clearance than usual, as all tests 
show the piston bosses run cooler than the 
pin. Therefore, sufficient clearance must be 
allowed so there will be no danger of 
seizing. 


Blame Operating Troubles 
To Wartime Maladjustment 
Of Engines and Gasolines 


= Southern California, Feb. 24 


(Summary of “Information Please’ type dis- 
cussion on How to Live with Today's Gas- 
oline, with Carl Abell, Ethyl Corp., serving 
as technical chairman and interlocutor, and 
a committee of experts composed of G. F. 
Olsen, General Petroleum Corp.; Ralph Eb- 
erly, Chrysler Motors of Calif.; Glenn Jones, 
Chevrolet Motor Co.; Frank Elliott, Ethyl 
Corp.; and Cecil Ellis, Southern California 
Edison Co.) 


ANY of our present difficulties with 

gasoline are due to the fact that our 
engines were designed for higher speeds, 
higher operating temperatures and more 
volatile fuel than can now be provided, the 
speakers disclosed. We cannot materially 
change today’s operating speeds, they said, 
so we must look to adjustments and changes 
in the engine itself for the necessary adapta 
tion. 

Today's operation as far as passenger cars 
are concerned, it was pointed out, is prac 
tically parallel to winter operation in cold 
climates under normal driving conditions of 
the past. Therefore, the first step in im 
provement should be a thorough “winteriz- 
ing” of the car. This should include adjust 
ment of the automatic choke and pump 
stroke of the carburetor to winter positions, 

concluded on p. 41 




















by T. J. JAWORSKI, 
Akro, Inc., 

H. H. KAMPH and 

C. P. BROWN, 

Charles R. Hadley Co. 


= Southern California, March 31 





(Excerpts from a_ three-way discussion 
which, followed a paper of Mr. Jaworski’s 
on “Design of Production Engineering Sys- 
tems.” At the request of Mr. Jaworski, 
Mr. Kamph and Mr. Brown participated 
with him in answering the following ques- 
tions on tha relationship of production con- 
trol, material control, planning and ac- 
counting) 


ARIABLES, due to the exigencies faced 

by our nation at war, have required a 
flexibility in production processes. The 
questions and answers digested herewith 
propound a new philosophy and a resultant 
practice which has proved successful. 


e What wartime barriers tend to break 
« down planned flow of production? 


« There are at least 10: 

« Material procurement uncertainties due 
to shortages and unbalanced distribution; 

War Production Board’s artificial inven- 
tory limitations set up by the Controlled 
Materials Plan and Production Requirements 
Plan; 

Manpower shortages in certain areas. Se- 
lective Service, and deterioration of adequate 
skills; 

Artificial manpower ceilings created by 
the War Manpower Commission; 

Equipment scarcities; 

Artificial WPB limitations on equipment; 

Unprecedented demands upon outside pro- 
duction facilities; 

Disappearance of overtime cushion through 
the use of two ro-hr or three 8-hr per day 
shifts; 

Frequent design changes, and 

Frequent schedule changes. 

Thus, production control has been de- 
prived of hedges which formerly acted as 
factors of safety or cushions whenever sched- 
uling ran off the track. ; 


0: Can you name some other elements 
« that have retarded the successful use of 
production control? 


« Industrial engineers must work with 

« both the physical tools in dealing with 
actual production, and forms and records, 
or so-called “paper,” in dealing with the 
planning, control, and cost. Impatience with 
“paper work” often manifests itself in the 
design and utilization of a single, all-pur- 
pose system, or too great reliance upon a 
given device of charting, signaling, or re- 
porting. 

Implicit belief in a single system or 
method causes scrapping production control 
systems which may contain many elements 
necessary to successful operation. 

Approach to widespread changes in ex- 
isting production control systems must be 
made cautiously. There is no perfect sys- 
tem, yet no system is wholly imperfect. 
Make decisions effecting major changes only 


after a thorough analysis and review of rec- 
ords already in use as related to the func- 
tions which they are supposed to implement. 
This leads to fewer changes than would 
otherwise be contemplated. Stagger neces- 
sary changes to correct most urgent things 
first and less urgent remedies are applied 
without completely upsetting routine, per- 
sonnel, or production. 


Q: How should barriers against full use of 
« production controls be broken? 


A: First, we must isolate and study the 
e limits or barriers within each function. 
Production control has certain basic, un- 
varying functions such as planning, estimat- 
ing, and progress control. We must isolate 
steps related to each function that may cause 
production control breakdown, starting with 
estimating and planning, and _ working 
through progress control. 

The common weakness of these elements 
is rigidity or inflexibility, yet any business 
operation is inherently variable. These vari- 
ables have an effect on the profitable com- 
bination that must be selected. 


Current production control does not pro- 
vide the flexibility required by the constant 
shifting of the variables, nor does it permit 
optional selection of new combinations of 
these factors as emergencies arise. 


However, sufficient flexibility may be in- 
troduced into all functions of production 
control, to meet constant and _ inevitable 
variables. This flexibility must be great 
enough to take care of the maximum limits 
of the variables, but not so great as to dis- 
turb the primary elements of control. 


Q: Please develop those elements related to 
e these functions that may cause break- 
downs or retard success. 


A: Let us take a job manufacturing shop. 
e Preliminary planning and estimating 
determine the most accurate possible cost 
figures and bid or selling prices. As a by- 
product, we must analyze the production to 
determine parts fabrication, tooling required, 
subassembly, and final assembly, and also to 
determine the operations routing and their 
elements. 

Hasty preliminary planning, estimating, 
and routing is a primary cause of failure of 
production control. Haste may result in in- 
accurate costs and bid prices—either too 
low for profit, or too high to receive the 
award. Estimating job-wise deprives the 
planner of a blueprint which can be pre- 
pared to meet the estimated price, as visual- 
ized by the estimator. 

All factors used relate to probable con- 
sumption, rather than ideal. A factor of 
safety must be added to total cost to take 
care of the difference between the estimated 
probable usage and any Jess economical ac- 
tual contingency. 

Primary operations, such as cutting, drill- 
ing, and tapping are listed, as well as their 
elements. Time may be estimated for each 
on the basis of compiled standards, either 
from available handbooks, actual shop ex- 
perience, or available cost history. 


Most important are the natural factors of 
safety, or cushions, these must be established 
at the point of preliminary planning, for it 
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is within these functions that all manuf 
turing operations take birth. Some of ‘+ 
variables: 43 

The lot quantity; 

Optional equipment wherever practic, 
may be considered and specified, and 

Optional methods of production shoul 
receive attention at this point. Optional tog). 
ing, material overages (to cover loss in pro. 
duction) should be provided. 

These variables may be provided for }y 
adding to the probable estimated costs, ; 
cost percentage increase based upon the cow 
experience of the plant. 


Q: How are schedules set? 


A: At this point setting an overall sched. 
» ule needs some charting technique, We 
use a modification of the branch diagram. It 

Sets forth in its several equalized vertical 
divisions the several stages of production: 

Shows the relationship of parts and a 
semblies within each production stage, and 
in the several stages; 

Shows a schedule based on the maximum 
and minimum lot quantities. These sched- 
ules are provided with respect to each part 
and assembly independent of every other 
time scale on the chart. 

Besides being a guide or template to de 
termine the entire production schedule fo: 
any lot in any quantity at any time, this 
chart also is a comprehensive picture of the 
status and flow of the entire job. 


0: How are lot quantities selected? 
s 


A: This is influenced by the load condition 
s of the plant. The minimum quantity 
specified in planning should not be reduced 
without authorization from planning. If the 
maximum lot quantity can be used, it maj 
be selected by Production Control. 

The job order authorization may be writ- 
ten directly from the estimate previously 
made. Having determined the lot quantity, 
total running time, and the grand total of 
operation time, including setup, for each 
operation the data may be extended. 

The start and due dates are determined 
by reference to the production schedule. 
Then, the scheduled start and due dates for 
each operation may be set from the esti 
mated time. Start and due dates are set end 
to end, which automatically provides a fac- 
tor of safety or cushion for scheduling 
Thus in an emergency, operations may be 
lapped at any point to meet the due date of 
the lot. 


« How is machine time made available 
« for the periods in which the operations 
are scheduled? 


A: We use a load ledger which is broken 
» down by machine or work center. It's 
further subdivided by weekly periods 


0: Does the load ledger reveal a week's 
« load at all times? 


A: Yes. Daily completions are deducted 
e and enough additional work is entereé 
into the ledger to provide information 
load conditions for a week in advance of 
today. 
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Q: How is this record posted? 
. 


» Futures are posted from the scheduled 


» progress charts as new jobs are added 
to the backlog. More accurate information 
is not possible at this point. The current- 
week ledger forecasts performance accu- 
rately. As we approach actual operation the 
cushions are being narrowed. Our Percent- 
age of error in determining these probabil- 
ities is narrowed because we can focus most 
of the factors into the picture. This record 
s corrected on the basis of actual job orders. 

If the load ledger shows the machine or 
the work center specified as the probable 
machine or work center, is loaded to capac- 
ity, it becomes necessary to modify the job 
authorization. The next best equipment 
then is specified. The loading is accom- 
plished entirely on an estimated basis. 


« How are the various job authorizations 
« started? 


A: Automatic triggers are used for job 
» order preparation. The basic trigger 
authorizing production is the scheduled de- 
livery date of a given quantity of the fin- 
ished product. Subsequent triggers can be 
established by maintaining integrated inven- 
tory controls. A production ordering flow 
chart, posts the shipping schedule as a re- 
quirement against the finished goods inven- 
tory control. Then final assembly orders 
are authorized. When the order point is 
reached on any subassembly or part, pro- 
duction is authorized for that subassembly 
or part. 

Raw material and purchased parts are 
eventually procured through this sifting 
down of requirements through the succes- 
Ive stages of production. 

Lot quantities should not, under present 
governmental regulations, contemplate a 
longer period of production than 60 days. 
Lead time of production stages must not be 


overlor Iked. 


Q: Will you trace the actual control of 
s production after the release of the pro- 
duction order? 


A: The production Control Flow Chart 
* consists of a parts list (for each assem- 
bly stage) a production order dispatch copy, 
a production order control copy, and as 
many production order shop copies as may 
be necessary to take care of simultaneous 
perations in the shop. 

Until the job is ready to start, a copy of 
the parts list, the dispatch copy of the pro- 
duction order, and the control copy of the 
production order are held by job order, sig- 
naled to start date. Shop copies of the pro- 
duction order serve as a detailed break- 
down of the loaded ledger. 

After release the parts list, the dispatch 

py of the production order, and all shop 
opies of the production order go to dis- 
patch. The dispatcher files his copy for 
w-up and operational moves, and the 
several shop copies by department. These 

eased as required to the several de- 


Dartmente 


Production and inspection reports and 
me cards originate in the shop. 
One copy of the requisition is used to 
st issue of materials, while the other, 
icing, is routed to cost. At this point 
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it is met by the time cards, so that the cost 
records may be kept current. 

At the point of job close-out, the dispatch 
copy of the production order is filed with 
one copy of the parts list by item number. 
One or more copies of the production order 
and another copy of the parts list are filed 
by job number. These files are invaluable 
in the post-production analysis of job per- 
formance. 


Q: What is the post-production stage? 


A: This consists of a comparison of actual 
® costs with estimates, an analysis of rea- 
sons for deviations and reports on deviations 
are made to management. 


« In conclusion, what are the principles 
® of standard production control design? 


* Critical care in preliminary planning 
* and estimating is necessary. The crys- 
tal ball technique is rarely effective. 


There must be realism in determining 
units of consumption. Probables, rather than 
ideals should be used throughout; 

A further factor of safety, an added cost 
percentage to cover the maximum actual 
limitations as compared with the probables, 
must be included. Any lot in any quantity 
must be scheduled at any time to definite 
calendar dates; 

Scheduled start and due dates for opera- 
tions should be set with sufficient cushion to 
cover maximum limitations, and a cushion 
should be provided in the form of opera- 
tional lapping to be used only as and when 
the emergency arises; 

Production orders must be prepared only 
sufficient in advance of release to provide 
for material procurement; and 

Introduction of these flexibilities into any 
schedule permits the absorption of emer- 
gencies and variables without materially 
affecting important due dates, and without 
upsetting the schedule as a whole. 





OPERATING TROUBLES 


cont. from p. 39 


changing lubricants to the lightest grades 
specified by the manufacturers, and_ special 
attention to any adjustments affecting the 
operating temperature of the engine, par- 
ticularly to see that the manifold heat con- 
trol valve provides maximum hot spot effect. 

Water jackets temperatures in the “mini- 
mum 170 maximum 200” range were 
recommended, controlling with thermostats 
in the water jacket outlet preferably, but 
by means of radiator covers if necessary. 
It was also suggested, where no temperature 
equalizing device was incorporated in the 
intake manifold, a sheet metal baffle to 
protect the front end of the manifold from 
the fan blast should be used. 

The fallacy of indiscriminate enrichment 
of carburetors was discussed, as this will 
only result in waste of gasoline. The needs 
of starting and warmup can be provided 
by adjustment of automatic choke or manip- 
ulation of hand choke, and by setting the 
accelerating pump in the long stroke hole, 
and setting the idling where it should be. 
Also, any gum in the gasoline will have a 
chance to deposit on the hot spot, and in 
many cases it has built up to a considerable 
thickness. This deposit has a high insulat- 
ing value, and may even convert the hot 
spot into the coldest spot in the manifold. 
Hence, it should be thoroughly cleaned out, 
preferably by sandblasting. 

Troubles from gasoline gum localized in 
fuel pumps and carburetors should be han- 
dled by overhauling units, the experts ad- 
vised, using solvents to clean parts where 
feasible, and replacing parts having small 
tubes or orifices. Intake valves need more 
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frequent removal of gum than in previous 
years. The gum situation has improved 
recently, but precautions must still be taken. 

Spark plugs, too, have a greater tendency 
to foul under present conditions. If bother- 
some, this can be overcome by using hotter 
spark plugs. 

Frequent knocking complaints were re- 
ported by 36 out of 40 automobile agencies, 
even on premium grade fuel. The speakers 
explained that today’s driving conditions 
and the nature of present gasoline result 
in increased carbon deposits. Owners must 
reconcile themselves to more frequent car- 
bon removal. Late ignition timing was 
recommended only in case other measures 
fail to provide a job acceptable to the owner. 
Iz is generally preferable to time the ignition 
where it gives maximum efficiency, and 
then drive the car so it does not knock. 

Factors affecting corrosion inside the en- 
gine were discussed, and the steps to prevent 
most forms of corrosion now prevalent were 
outlined, including thorough cleaning of the 
crankcase breather, both inlet filter and out- 
let downspout, the application of a positive 
means of withdrawing fumes from the 
crankcase if experience indicates its necessity, 
the general raising of crankcase temperatures 
by increasing engine temperatures, and 
drainage of the crankcase at least as often 
as suggested by the instruction book for 
operation. 

The program concluded with the state- 
ment that commercial vehicles are operating 
harder now than ever before, with attendant 
problems arising from too much heat in- 
stead of too little. 



































Superior PRIVATE PLANES 
Available Soon After War 


IRCRAFT engineers agree that current accelerated developments on Army 
and Navy aircraft are telescoping aeronautical design and experience of 
decades in normal peacetime into a few short years. This symposium on Per- 
sonal Airplanes of the Future clearly showed that the engineers of the industry 
have their eyes focused on the future, and demonstrated that new fabricating 
techniques and materials will play important roles in the design and construc- 


tion of tomorrow’s private aircraft. 


Wide Choice Available Soon, 
W. D. Hall, Aeronca, Says 


OW the “explosive” rate of current aero- 

nautical developments will make avail- 
able an elaborate choice of types and oper- 
ating characteristics of private planes was 
explained by William D. Hall, chief engi- 
neer, Aeronca Aircraft Co. 

Both the fixed wing and helicopter types 
will be available during the post-war period, 
although he believes the latter will be a 
long way off. The following types of the 
former will be available to the post-war 
public: 

1. Low- powered, inexpensive training 
type, with either tandem or side-by-side 
seating; selling at about $1000; 

2. Medium-priced, medium performance; 
super-safe; two to five place; selling from 
$1500 to $3000; 

3. High performance, two place side-by- 
side; low-wing, retractable gear; selling for 
about $2000. 

In general, the best airplane will be a 
compromise between safety, cost, perform- 
ance, dependability, and comfort, he said. 

(Digest of this paper, delivered previ- 
ously at the 1944 Annual Meeting, appeared 
on page 26, SAE Journal, March.) 
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W. L. LePage Sees 
Helicopters to Fore 


NHERENT advantages of the helicopter as 

a personal airplane will make this a popu- 
lar ship of the post-war era, W. Lawrence 
LePage, president, Platt-LePage Aircraft 
Corp., believed. He did not expect the im- 
mediate post-war sales of this type of air- 
plane ~ or even the fixed wing types —to be 
large, but both will find a growing accept- 
ance in the air age of tomorrow. 

In its simplest terms, the helicopter offers 
safety, smoothness of operation, and a great 
versatility in take-off, landing, and flying in 
bad weather —at the sacrifice to speed, he 
said. 

Although it is generally not recognized, 
the rotary wing aircraft is getting the bene- 
fit of a great deal of practical experience 
with our Armed services. Despite the age 
of the principle, the actual development 
work is new. “But we are feeling surer 
and surer of its future as we are succes- 
sively solving detailed mechanical problems 
in the development and manufacture of 
helicopters,” he declared. 

“Contrary to the opinions of some of 
the leaders in this development, I do not 
believe that the helicopter will be found to 
‘be easier to fly than are airplanes. But the 
techniques can be readily learned by any 
good motorist, and the characteristics of 
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take-off and landing are such as to make 
learning relatively easy. For example, a 
novice need only lift the machine a few 
inches off the ground at first, hover, move 
around, and land. As he gains more con- 
fidence he will rise further and fly forward, 
backward, and sideways until he is accus- 
tomed to his controls, the feeling of flying, 
and judgment in landing. From this point 
of view the helicopter is the ideal airship,” 
he pointed out. 

From the standpoint of economy, the helli- 
copter has every advantage over fixed 
wing ships of like size. If the owner is 
willing to forego speed for low operation 
cost, he will be interested in the advantages 
of the helicopter type of airship, he be- 
lieved. 

“However, it seems to me that an impor- 
tant role of the post-war helicopter will be 
in air transport,” he said. Dual rotors, 
mounted left and right of the fuselage on 
outrigger members, will give the machine 
great weight lifting power, and will be used 
for both passenger and freight carrying. 
There is no reason to expect that speeds of 
a large craft could not be raised to about 
300 mph. Furthermore, the helicopter lends 
itself to better design of payload space than 
can be had in conventional fixed wing ships. 
Loading and unloading facilities would be 
far better, and take-off and landing could 
be made in many places inaccessible to 
large fixed wing airplanes,” he concluded. 


F. T. Kurt, Grumman, 
Cites Pilots’ Preferences 


OMORROW’S private airplane owner 

will have four basic wants which the 
successful personal airship manufacturer 
must satisfy if he is to be successful, Frank- 
lin T. Kurt, Grumman Engineering Co., 
said. They are: 

1. Simplification of regulations, because 
he wants to fly freely. The airship builders, 
both as individual industrialists and collec- 
tively, must participate in the trend of to- 
morrow’s regulations to assure their sim- 
plicity. The Civil Air Regulations require 
about 20,000 words, the Ten Command- 
ments less than 200. 

Current attempts to classify airworthiness 
into categories are laudable and should be 
extended. To date, regulations tend to re- 
tard developments. 

2. Tomorrow’s pilot will want to fly 
simply. He must know where he can fly as 
an amateur, and where he cannot fly un- 
less he has the skill to possess higher li- 
censes and ratings. He will want these 
areas marked clearly on his charts. 

Furthermore, he will want a clearer 
separation between areas where flight plan 
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is required at all times, and 


. ; where he is 
free to fly without flight plan any time 
This he will need, in other words, on ; 
where basis—not on a when basis. He 
will demand the right to fly outside o, 


under the airway at any time 
any weather conditions. 

Present limits defining iNstrument and 
contact conditions are not a correct measure 
of prevailing hazards, and he is irritated 
when these limits are irregularly defined by 
various people at different airports. 

3. The airplane owner of tomorrow wil 
need plenty of landing places. 

He will need many more airfields than 
were available before the war, and he wil 
want many landing strips along highways 
to augment landing fields. Even on Man 
hattan Island, a 2000 by 200 ft landing 
strip could be built along the shore of th. 
Hudson River at about rs5oth Street, [ 
would be far less costly than the present 
highway there, and could be built by ex. 
tending the shoreline into the river with 
piling and filling in. 

4. Tomorrow’s prospective airplane owner 
will want a good investment. 

“He will not be foolish enough to want a 
cheap airplane, but he will want a good one 
which can be used at a low cost and used 
for more hours a year than he was ever 
able to use his old airplane,” Mr. Kurt 
pointed out. 

“The most costly thing about flying is an 
airplane that is not used.” 

By the same token, he will be interested 
in a twin-engine ship, because he will be 
able to do more night flying. He will want 
a ship that is easily maintained at a rea 
sonable cost. If a slight error in_ skill, 
such as using his brakes too hard, costs him 
a $1000 or $2000 repair bill, we cannot 
expect to sell personal airplanes in ‘arge 
numbers. We were asleep on that one be 
fore the war. 

“Tt now looks like the tricycle landing 
gear will be the solution to a part of more 
flight hours per year because of the stabil 
ity of this type of gear in cross winged land- 
ings. We shall probably see considerable 
development in wing loadings, and light 
planes may be even lighter by using much 
smaller wings,” he declared. 

The most successful private plane will 
take advantage of all possible recent de 
velopments in aerodynamics and power- 
plants. Flaps, controllable pitch propellers 
retractable landing gears, superchargers on 
small engines, and even variable shutters 
for cooling will earn their way eventuall; 
on the little airplane. 

However, tomorrow’s owner will not want 
to take a memory course with his airplane, 
and he will have to be provided with a 
single lever to control all accessories, with 
notches marked “take-off,” “climb,” “cruise,” 
and moving backward with notches marked 
“approach” and “land,” Mr. Kurt believed 

He will want speed, but probably in in 
crements of not more than 20 hp for eac! 
new plane. 

Maintenance advantages will make him 
want all metal construction instead of fab 


and under 


ric covered wings and tail surfaces. Be- 
cause of the need of leaving his airplane 


outdoors when not in use, rust-resisting 
metals and the possibility of folding wings 
will be attractive to tomorrow’s airplane 
owner. 

“The futuré of the personal airplane 
business looks very bright from here — and 
it is going to be a lot of fun,” he con 
cluded. 
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Precision and Cleanliness 
ssential to Bearing Life 


URING the past two years, bearing manu- 
facturers have been limited in the usé 
of beariug lining materials to certain lead- 
s for most bearings and compara- 


base allo + | 
tively small quantities of tin alloys and 
copper-icad mixtures for some of the more 


critical engines. 

The necessary substitutions of lead-base 
linings in bearings that formerly were lined 
with other materials does not mean that the 
lead-base lining is inferior. It has its par- 
ticular field of usefulness and has been used 
for a number of years with gratifying suc- 
cess in certain applications and will un- 
loubtedly continue to be used, where ap- 
olicable, for years to come. 

Lead-base alloy is not, however, a univer- 
sal bearing lining, nor can any other known 
lining material be considered a_ universal 
lining. Each of the known Iming materials 
has its own particular usefulness, as can be 
seen from a study of Fig. 1. 


Since it may be some time before the full 
range of bearing materials is again made 
available, and since much of the difficulty 
currently being experienced with engine 

arings may be attributed directly to im- 

er procedures of installation, a review 

f some of the more common causes of 
bearing failure brought about by faulty in- 
stallation appears to be indicated. 


With the exception of excessive temper- 
atures, dirt is probably the greatest enemy 
of bearings. A minute particle of dirt or 
hard carbon between the bearing back and 
its saddle may result in premature failure by 
forcing the bearing lining against the jour- 
nal. This will cause metal to metal con- 
tact at that point, and will form an air 
space between the bearing back and saddle, 
reventing dissipation of heat into the en 
gine mass. Also, foreign particles embedded 
in the lining material form ridged craters 
whose lips project against the revolving jour 
nal, causing metal to metal contact. The 
foreign particles act as an abrasive tending 
to wear the shaft. 

Another cause of premature failure is 
often found where bearings have been in- 
stalled in an out-of-round connecting rod or 
saddle bore. Since thin-wall precision-insert 
bearings follow the contour of the bore in 
which they are installed, an out-of-round 
rod or saddle bore will naturally result in 
an out-of-round bearing bore, which is, of 
course, just as harmful to the bearings as 
an out-of-round crankshaft would be. 

Although the effectiveness of lubrication 
is provided by supporting the journal with 
the oil films and wedge, so that theoreti- 
cally neither the journal nor the bearing 
should develop any wear while the lubricat- 
ing system is in full operation, the fact re- 
mains that crankshafts do wear and bear- 
ings fail. Partially, at least, this wear and 
failure may be traced to a breaking of the 

him, temporarily or permanently, by the 
introduction of foreign matter into the bear- 

- as well as from other causes. 


Cherefore, for the purpose of obtaining 
greatest possible life from the available 
supplies of engine bearings, greater preci- 
sion and cleanliness than ever-before should 
de observed in the installation procedure. 


S 
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The following installation rules are recom- 
mended: 


1..The crankshaft must be of adequate 
hardness. 


2. There must be ample radial oil clear- 
ance, and to be sure of this, the crankshaft 
diameters must be accurately known. Ample 
end clearance at the thrust bearing must 
also be obtained. 


3. If interchangeable (precision) type 
main bearings are to be used, the crankcase 
bearing saddle bores must be round within 
0.002 in., and in true alignment to the ex- 
tent that an aligning bar ground 0.00075 in. 
under the case bore diameter can be turned 
by hand with the aid of a 15-in. pipe ex- 
tension after the caps are tightened down 
over the bar. If the saddle bores are out-of- 
round and not in alignment, bearings must 
be align-bored in place so that the dis- 
crepancies can be compensated for. The 
align-bored finish must be smooth, as ob- 
tained with a 0.002 in. feed per revolution 
using a tool bit having a 90 deg nose with 
the sharp point stoned off. Desired profilo- 
meter reading of finished surface — 30 to 40 
micro-inches. 


4. If interchangeable (precision) type con- 
necting-rod bearings are to be used, the rod 
bore must not be more than 0.002 in. out- 
of-round. If the out-of-roundness exceeds 
0.002 in. the bearings must be finish-bored 
to the correct size in rods. The bored finish 
must be smooth. 

5. Avoid cap misalignment sidewise by 
using wrench sockets of the proper diame- 
ter. 

6. Tighten all bearing bolts and nuts 
with a torque wrench to uniform settings 
(as given by the wrench or engine manu- 
tacturer). 





by E. G. JACKSON 
Federal Mogul Service 
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(Excerpts from paper entitled “Conservation 
of Engine Bearings’) 


7. Oil gage pressure must be up to OFigi-s 
nal specifications. 

8. Engine water jackets, radiator, and 
hose connections must be free and open te 
insure normal cooling water temperatures. 

9. If a reground crankshaft is used, the 
journal and crankpin surfaces must be 
smooth, which means they must be ground 
and \apped. 

10. All engine oilways must be thoroughly 
cleaned out. 

11. Connecting rods must be in correct 
alignment. The crankpin bearing bores and 
piston-pin bushing bores must be parallel 
within 0.001 in. in 6 in. and the twist 
between these bores must not exceed 0.001 
in. to 6 in. The piston gliding surfaces 
must be square with the axis of the con 
necting-rod_ bore. 

12. Coat the surface of a new bearing 
liberally with a heavy engine oil (SAE 50), 
and also the crankshaft at assembly. In a 
newly rebuilt engine, inspect the bearing 
installation with a pressure tank which will 
force oil at a predetermined pressure through 
the lubricating system. The end leakage at 
the bearings can be observed, all bearing 
surfaces will be well lubricated before the 
engine moves under its own power and a 
great deal of dirt which might damage the 
bearings will be flushed out 

13. Select a lubricating oil on the basis 
of competent engineering advice and then 
maintain it properly. There is no lack of 
suitable lubricants. 

14. Break in a rebuilt engine with the 
same routine and care as a new one. 

15. When the time for periodic inspection 
arrives, do not worry if the bearing surface 
shows some discolorations and deposits. De 
termine their nature, clean up the sound 
bearings and reassemble them. 
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[ TIN BASE BABBITT 


petitively priced products. 





| COPPER 350% | '000ps: 20 NOT 
ANTIMONY . 750%| IMPORTANT NO | 
TIN 89.00%| STANDARD QUALITY BEARINGS 
LEAD (mox) 0.25% 
|r rr | | A | 
IN BASE BABB! | 1500psi | 15 42500 | 235°F 
SAME wor NO | 
COMPOSITION . IMPORTANT : 
| “aS ABOVE ALPHA PROCESS QUALITY BEARINGS } 
|WIGH LEAD BABBITT | | | Pe Pe ey 2 
TIN 5 to 7% | | 
ANTIMONY. 9 to 11%%| !800 ps: 10 40000 | 225°F mevontant NO 
| LEAD 82 to 86% 
| COPPER (max) 0 25% 
CAOMIUM- SILVER 5 
| SILVER 0.75% | OVER 1800 90000 A 250 _ Not likely if 
| COPPER AND UP TO 375 AND 260° F temperotur 
COPPE 050% | “a560 PwAR BRINELL | 'emperoture 
| CADMIUM... 98.75% _ ielaaai ss 5 mamtomed| 
Rests } : +08 specified 
COPPER-LEAD | OVER 1800 | | 90000 ilies, ieee 
COPPER 65%| AND UPTO| 375 | and | 260°F | poie,, | lubrcotns 
LEAD 35%| 4500 ps: | UPWARDS hha 
| | 
eae (CA ae YR CTSA er ee 


~ Bre te oe bearings are those which are produced as com- 


t “Alpha Process** quality bearings are those which are produced by 
such methods as will result in maximum performance expectancy, and 
with cost a secondary consideration. 


= Fig. | -Chart showing field of usefulness for various bearing 
metals 


35000 | 235° F 
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PRE-WAR STATUS TO MARK START OF 
POST-WAR'S LUBRICATION PROBLEMS 


by B. E. SIBLEY and E. W. CAVE 
, Continental Oil Co. 


a Colorado, Feb. 15 
a Kansas City, March 21 


(Excerpts from paper entitled “Present and 
Post-War Lubrication Problems’ ) 


MMEDLATE post-war lubrication problems 

will, in general, be a continuation of 
where we left off after Pearl Harbor, and 
will be mainly concerned with the fol- 
lowing: 

1. Pistons: Compression rings—ring life 
and cleanliness are affected by quality of 
the combustible charge, especially with ref- 
erence to freedom from abrasive dirt; hence, 
the proper servicing of an efficient air cleaner 
will be beneficial. 

Over oiling will promote ring fouling and 
increased combustion-chamber deposits. 

Ring sticking and wear will be affected 
both by the character of the lubricant with 
reterence to engine lacquer and other ob- 
yectionable deposits. 


Fuel gums are also an offender. 


Splendid 
Opportunity 


FOR 


Product Promotion 
ENGINEER 


There is an exceptional oppor- 
tunity now in our organization 
for a mechanical engineer with 
several years of sales experience 
and outstanding ability in appli- 
cation studies, market analysis, 
and organizing sales activities. 


The successful applicant will 
work in various fields (initially 
Diesel Industry and Combustion 
Engineering Field) to find need 
for new types and designs of in- 
dustrial instruments, study their 
correct application and establish 
their field acceptance through 
personal contacts with the plant 
executives who decide on new 
methods of production practi-es 
and plant operation. 

This rosition offers a_ real 
opportunity with excellent post- 
war possibilities to a topflight 
man. If you are one, write us 
your story and send a_ photo- 
graph. 


BACHARACH 


Industrial Instrument Co. 
7000 Bennett St., Pittsburgh 8, Pa. 








Ring-groove and land deposits are affected 
by lubricant stability, cleanliness, and con- 
tamination from the combustion chamber. 
For instance, the diesel engine encounters 
a more severe condition from that cause 
when compared with the gas engine. Un- 
clean air is also a contributing factor. 

Oil rings—aside from engine design and 
mechanical condition, the proper function- 
ing of the oil ring is affected by oil quality, 
il contamination, and observance of the 
proper oil draining schedule. 

On some makes or models of engines 
more difficulty is met with oil ring plugging 
when compared with other makes or models 
using the same fuel and oil in the same kind 
of service. It therefore is obvious that the 
equipment or design feature undoubtedly 
has more effect than one might consider as 
influencing factors. 


Piston skirt—cleanliness and the absence 
of abrasive contaminants are of the utmost 
importance. Oil stability obviously influ- 
ences the rate of skirt deposits, which in turn 
affects clearance and heat transfer from the 
piston to the cylinder wall and water jacket. 
Abrasive contaminants accelerate the rate of 
wear and shorten the life of the piston and 
cylinder wall. 


With a ringless skirt, the oil is changed 
more frequently over the area below the 
ring belt. With ringed skirts, the oil is 
trapped above the skirt ring; hence there is 
an increase in the duration of exposure of 
the oil to the higher temperature condition, 
which in turn may be expected to result in 
a greater skirt deposit. However, ringed 
skirts help to retain oil on the skirt, which 
has the advantage of supplying oil to the 
wall more quickly following engine starting. 

Decreased clearance between the skirt and 
cylinder wali promotes engine lacquer for- 
mation because the smaller clearance retards 
frequency of change of oil on the skirt; 
hence increases duration of exposure. Other 
features accompanying this condition accele- 
rate the rate of engine lacquer deposit. 

Piston underhead—carbon flecking from 
the piston underhead contaminates the 
crankcase oil, which is also affected by pis- 
ton material, design and temperatures. Gen- 
erally, less piston underhead deposit will be 
found with increased flow of oil to the pis- 
ton underhead. 


There are exceptions to that condition; 
however, the smaller the volume of oil sup- 
plied to the underhead, the greater the 
troubles associated with “reducing” of the 
oil with accompanying deposits. 


2. Bearings: More frequent or careful 
checking of the connecting-rod big ends is 
recommended. Flexing of the rod big ends 
and other changing to out-of-round dimen- 
sion measurements are violent offenders on 
bearing life. Proper fitting of the bearing 
liner to the back, and especially strict ob- 
servance of cleanliness are important. 


Carelessness will result in increased main- 
tenance costs because of the impairment of 
heat flow from the liner to the back. Care- 
ful examination of the back of the bearing 
liner generally explains why bearing surface 
failures have been experienced. Excessive 
bearing clearances promote an oversupply of 
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oil to the piston assembly, which 
introduces the probabality of enc 
other difficulties. 


In turn 
ountering 


Since bearing materials which 
higher Brinell under heated conditions are 
more sensitive to corrosion resulting from 
objectionable oxidation of oil, it is desirable 
to use lubricating oils containing effective 
oxidation inhibitors. Tin-babbitt 
are recognized as being less sensitive to cor. 
rosive action; however, they too will ex. 
hibit effects of corrosion when confronted 
with continued operation at very high tem 
peratures. 


have 3 


earings 


Tin-babbit bearings have a better cop. 
formability than those with a higher Brinell. 
and are less sensitive, but they also permit 
more dirt imbedment. Thus, the harder 
type of bearings show more abrasion marks 
in a dirt-contaminated oil. The oil, therefore. 
should be kept as free as possible from abra- 
sive contaminants by effective air cleaning, 
oil filtering, and crankcase draining. 


Under some operating temperatures and 
conditions, it may be advisable to use a 
slightly higher viscosity oil with a slight 
increase in bearing clearance, where the 
harder bearings are used because that type 
is appreciative of a good, fluid cushion. Ex- 
cessive clearances, however, should defi- 
nitely be avoided to prevent bearing pound 
and the consequent out-of-roundness of the 
crankpin or journal. 


3. Crankcase ventilation—This is needed 
to assist in freeing the crankcase of objec- 
tionable products of combustion and deposi- 
tions that are sometimes encountered from 
the gum occurring in the oil diluent. Ex- 
cessive ventilation is not desirable because it 
increases the exposure of the oil to oxidation 


This could introduce a maintenance problem. 


4. Valves—Oil stability affects the fre 
quency of necessary valve work. The clear- 
ance between the valve stem and guide also 
affects service requirements. In_ addition 
excessive clearance is often an unsuspected 
cause of an objectionably high rate of oi 
consumption. Examination of the under 
side of the intake valve may indicate when 
excessive amounts of oil are being drawn up 
past the valve guide during the suction 
stroke. Design details associated with the 
valve-stem guide have also presented valve 
maintenance problems. The guide should 
not protrude upward beyond the casting nor 
should the design follow recessing to th 
extent of promoting “belling” of the upper 
part of the guide. Best results are secured 
by a happy medium. 


5. Gear lubrication—There will be no ap 
preciable changes in the general characteris- 
tics or qualities of our present gear lubri 
cants. We do expect design improvements 
whereby a fewer number of gear lubricants 
will very satisfactorily take care of all re- 
quirements. Owing to the increase in unit 
loading imposed on gears, there is an in- 
creasing need for a lubricant of higher oxi 
dation stability and improved film strength 
When these two requirements are not com- 
patible, it becomes advisable to take pre- 
cautionary measures by periodic draining 
and cleaning of gear cases. 


These conditions become more severe ¥ ith 
increased speed and load; hence they will 
be an increasing problem in post-war 0 
tions. 


6. Chassis lubrication—We may look for- 
ward to an appreciable simplification of the 
number of different lubricants required t 
lubricate satisfactorily a bus, truck, or pas 
senger-car unit, exclusive of the engine 
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Kansas City Section: Sebastian Hueb- 
ner (A). 


Metropolitan Section: Albert G. Ambs 


—_—_— : 
N f W M t d | | e (M), William James Clark (A), Benjamin 


A. Cooper (A), Thomas L. Counihan (M), 


These applicants who have qualified for admission to the Society have been Thomas Preston Darby (A), Putnam Davis 
welcomed into membership between April 10, 1944, and May 10, 1944, (A), Nicholas F. DeMinco (J), Lester T. 
The various grades of membership are indicated by: (M) Member; (A) Dennis (M), George H. Doerries (J), Nor- 
Associate Member; (J) Junior; (Aff.} Affiliate Member; (SM) Service Mem- man J. Edelmann (A), Albert P. Elebash 


ber; (FM) Foreign Member. 


(M), William Gordon Forbes (A), Harold 
Gershinowitz (M), Herbert W. Gundersen 





—— 


Baltimore Section: Lt. Arthur D. 


Brabbs (S M). 


Buffalo Section: Daniel Gurney (M), 
Clark L. Hastings (M), James C. Kratzer 
M), Robert J. Marble (A), B. L. McCarthy 
M), F. D. Townsend (M). 


Canadian Section: John Oswald T. 
Beynon (A), Harold Laurence Flynn (A), 
Thomas W. Hardy (M), George Wakefield 
Herr (J), Milton H. Hodgson (A), Joseph 
R. Jagger (A), Frank G. King (A), Fred- 
erick William Lewis (J), Oliver H. Love- 
lace (M), John A. Morphy (A), George 
Walker Sawin (A), Henry Hotson Wilson 
A). 


Chicago Section: Wm. F. Arnoldy 
A), Fred J. Avery (A), Myres Z. Delp 
(M), Harold C. Keysor (M), John Taylor 
Newmark (J), Robert A. Noland (J), Gar- 
net P. Phillips (M), Leland B. Read (M), 
George F. Soderling (J), Albin J. Stock, Sr. 
M), Charles E. Watson (M). 


Vleveland Section: Albert Victor An- 

ws (A), John M. Borland (A), J. Robert 
Branstetter (J), Burnell O. Burritt (M), 
Colin Carmichael (M), Kenneth Deuring 
(J), Harold F. Enyeart (J), Herbert Henry 
Fink (M), Thomas A. Frischman (M), W. 
Bryant Gemmill (A), Norman E. Harper 
(A), Walter G. Hildorf (M), William C. 
Holmes (A), Harland G. Johnson (J), Oscar 
Walter Kraemer (A), Leland Melvin (M), 
Carl L. Meyer (J), F. Ralph Schuricht (J), 
Roger B. Stafford (A). 


Colorado Group: Dale F. Frey (A), 


Willard H. Jones (A), John F. Van Buskirk 
A). 


Detroit Section: Delmar E. Ahrens 
(M), William T. Bean (J), Edward U. 
Blanchard (M), Arthur L. Bradley (M), 
Harold L. Brock (J), David Ross Calhoun 
(A), Bruce D. Caulkins (A), Lt.-Col. R. E. 
Cook (A), V. A. Crosby (M), Earl K. 
Cusac (J), Theodore James Deska (J), 
Harry Elmer Fidler (M), Jos. G. Gagnon 
M), Vincent C. Giuliano (J), J. William 
Glueckert (M), Gene Hirsch (J), J. Luke 
Hoffman (A), Jack L. Hooven (7), Don A. 
Howland (A). Joseph Jandasek (M), Rich- 
ard Bruce Johnson (J), Robert H. Lamb 
(S_M), Frederic A. Leisen (M), Joseph 
Mack, II (J), Stephen Gabriel Maco (1), 
Harry J. McGowan, Jr. (A), Dain W. 
Milliman (M), J. George Penn (M), George 
\. Pillsbury (A), Michael J. Plawchan (A), 
William Leon Pringle (M), Michael A. 
Remondino (M), F. T. Rowland (M), Ray 
Russell (A), Robert James Saxon (J), Abra- 
ham Schachnow (J), Harry G. Schwab (M). 
Altre 1 E. Tennant (S M), Tack Harrington 
Wa Iner (M), Waldo D. Waterman (M), 
Louis S. Wood (M). C. Emmett Zwahl (M). 


Indiana Section: E. O. Ashley (M), 
C. Dixon Eagle (M). R. A. Goepfrich (M), 
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(J), Samuel J. Hall (M), John Taylor Hay 
ford (J), Norman F. Joy (A), Joseph N. 
Harold H. Lurie (M), (Miss) Ruth Replogle Kosinski (J), Marshall Edward Lenning 
(A). (A), Robert Lovell (A), George Franklin 





- The Richle Axiom 


Pendulum load indication 
HYDRA ULIC TESTING MA CHINES id more accurate and de- 


péndable because it oper- 


: : ° . ates on the natural laws of 
. « «have simplified the science of testing the gravitation. This principle 


physical properties of materials and substantiated °f operation is not affected 
the accuracy in results in the words, “One Test idee aye re es 
is Worth a Thousand Expert Opinions”. Today, ; 
throughout America’s wartime industries, Riehle 
Testing Machines are ferreting out material 
weaknesses and defects; avoiding failures before they 
occur. This technique of progressive testing on the 
production line and research saves valuable machine 
and man-hours. Write for descriptive literature 
and quotations. 


HYDRAULIC 
RIEHLE “ithixs 
MACHINES 


Riehle Testing Machine Division, American Machine and Metals, Inc. 
EAST MOLINE, ILLINOIS 


Other Products: IMPACT TESTERS + VICKERS HARDNESS MACHINES 
BRINELL HARDNESS TESTERS + MEASURING INSTRUMENTS 
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Miller, Jr. (J), Robert D. Noyes (A), Peter 
Hasbrouck Palen (J), Wilbur G. Perriguey 
(M), Robert W. Reid (M), Orrin E. Ross 
(M), George Dickinson Thayer (M), Russell 
S. Thompson (M), Robert G. Troth (J), 
Harry Van der Gaast (A), Donald J. Wahler 
(J), Andrew H. Walters (A). 


Milwaukee Section: Ear! William 
Becker (J), Craig W. Cannon (J), Oliver J. 
Chayie (A), Ben. Daneman (M), Lt. (jg) 
H. M. Dorward (J), Arthur S. Lewis (M), 
Merrill A. Scheil (M), Paul Schnetzky (A), 
Donald A. Sutherland (M), Charles W. 
Wheatley (M). 


DESIGNED and 
BUILT to SERVE 


-BETTER 
-LONGER! 


BORG & BECK 


Mohawk-Hudson Group: Thomas Fran- 
cis Brothers (A). 


New England Section: Levon Frank 
Charlson (A), Wilmer H. Churchill (M), 


Lt. Stanley Sawchyn (J), Alfred J. Thibeault 
(A). 


Northern California Section: Robert 
H. Garnot (A), E. G. Jackson (A), Stanley 
S. Moore (M), Lester W. McLennan (M), 
E. V. Parker (A), Roy Milligan Rushton (J). 


Northwest Section: Pau! John Clem 
ents (A), Hearld Engle (A), Milton E. 
Gaetz (A), Grant James (A), Asa T. Jones 
(A), Paul E. Rabbach (M). 





The Slandard Clutch tn Peace ot War! 


BORG & BECK DIVISION 


BORG-WARNER CORPORATION 


A 









Oregon Section: Jewell } 


McCo 
(A), Ralph L. Lesch (A), be 


Jacob 
Meyer (A), F. C. Purkeypile (A — 
Peoria Group: Ralph Josep King (1 
Richard Wiebe (M). % 
Philadelphia Section: Gersiq “= 


Bader (M), Robert E. Brumbach (| 
Charles C. Cupp (A), Lars E. F kholm (M 
Robert L. Sommerville (M), E. W. Timp, 
(A), George I. Tull (M), Arthur |. y 
hamson (M). 


: Ce 
Pittsburgh Section: Thomas E. Fay. 
(M), Blaine B. Wescott (M). 


St. Louis Section: Warren H. Cowde: . “ 
(A), M. P. L. Love (M), Paul J. Reese ( ; 
Ivan Forest Weeks (J), Ballard A. Y2, 
(M). 


Southern California Section: \3;1,, 
Alban Andrews (J), Bert Borcherdt (A 
Carl A. Braman (A), Harry O. Davis. } 
(J), James W. Eldridge (A), Joseph # 
Famme (M), Edwin G. Gilliland 
Henry Thomas Graham (A), Frank W Y 
Fink (M), Ezra Hollister (A), Owen ( 
Kent (M), Walter H. Korff (M), Henr 
Mezori (A), Donald V. Monroe (A), Huber: 
R. O'Neil, Jr. (A), Norman C. Parrish (M 
Capt. Donald A. Stewart (A). 


Southern New England Section 
Pierre Henry Bauer (J), Lester A. Lanning p 
(M), Kenneth M. Silcock (M), Victor Frank u 
Stroiny (J), Ernest Tucker (J). 

Southern Ohio Section: MortonBr 
(J), F. B. Dahle (M), John R. Diver 
Lt. Sidney M. Kaufman (J), Major Harol 
F. Marshall (A), Richard E. Moore 
Theodore F. Olt (M), Horace G. Prall 
(M), Curtis M. Varland (J), Clyd 
Williams (M). 


K 


Syracuse Section: Harold Lewis Cu . 
lings (J), Carlton H. Rinehart (J) 


Texas Section: T. E. Braniff (A), Sa 
| Parran Card (A), William H. Pari 
Jr. (A), Hermann Schaar (A), Robert W 
Schlumpf (M), Raymond W. Snowberg« 
(A), W. G. Zink (A). 


uc 


Twin City Group: Gilbert O. Holm () 
LeGrande H. Lull (A). 


Washington Section: James R. Ha 
(S M),.Daniel C. Walser (M) 


Wichita Section: Lt.-Col. Vincent An 
(S M), Marvin J. Gordon (J), Marcu 
Herscher (J), Harry Lawrence Reiter (M 


Outside of Section Territory: , A. 
drien J. Bloomberg (A), Lt. Vincent 
Bonina (J), Walter Castles, Jr. (J), Osca 
U. Cook (M), C. K. Donoho (M), Wm. 8 
Fleming (M), Edwin A. Gustafson (J 
Ernest W. Horvick (J), Lt. Frank C. Kelle 
(J). Clifford O. Kiser (J), Marion F. K 
(A), M. H. Kraemer (M), Lt. Willian Ra 
dolph Lacefield (J), Harrison F. Lambs 
(M), Judson B. Lyles (A), Steve J. Maiest 
(A), James W. Massey (J), Vern Z. Pet 
(M), Valton H. Rhodes (A), Edwat Vir 
cent Schussler (A), Walter C. Shaw 
Clarence W. Stanley (J). 





Foreign: Christopher Ainswort! 
(F M), (England), L. B. Russell (1 M 
(England), Stephen Lloyd Tucker (M 
(India), Thomas Robert Norman Whv' 
(F M), (England), Arthur Wragg M 


(ft ngland ). 
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“APPLICATIONS Received 


The applications for membership received between April 10, 1944, and 
Moy 10, 1944, are listed below. The members of the Society are urged to 
send any pertinent information with regard to those listed which the Council 


should have for consideration prior to their election. 


It is requested that 


such communications from members be sent promptly. 








Canadian Section: William H. Ban 
W 1 Butcher, Lewis T. Constable, 
ick R. Hilson, Douglas Armstrong 

Mitchell, Claude M. Nash, Thomas Russell 
Nutt. Julius E. Prifogle, John Edward Wilson. 


Chicago Section: Sal Colacuori, Ralph 
Cotta. Robert Boyd Cottrell, Edward R. 
‘Ilehav, Clayton O. Dohrenwend, George 
im Ely, Michael H. Froelich, Daniel V. 
irv. Jesse Lowen Shearer, William B. 


thurst 


Cleveland Section: Fred Van Arsdell, 
fichael Behun, William Emerson Berkey, 
Emil Bolz, Renke Brunken, Roy W. 
Warren John Dubsky, Arthur 

s Echler, Melvin Edward Eisel, Wil- 

ur H. Ficken, Jerry Glaser, Richard Gregg, 
Anthony Warren Jones, Thomas C. Moore, 
nk B. Robb, Henry D. Stecher, James 
Taylor, Fred Voss, Richard F. Warner, 

Roger Davies Williams, Frank E. Zamecnik, 
Morris A. Zipkin. 


\ 


Colorado Group: Russell T. Anderson, 
Robert Bruce Miller. 


Detroit Section: Frank C. Barrows, 
Roy G. Beh, Racy D. Bennett, Harold 
Coutts, Cyril A. Coyne, Carl J. Eaton, 
ic D. McDuffie, Harold F. Mitchel, 
don E, Moore, Robert Edward Radcliffe, 
Myron M. Schall, Charles Edward Smith, 
bert Stevenson, Jr., Robert Kenneth 


son 


Indiana Section: Frank Pusey, Joseph 
S. Williams. 


Kansas City Section: J. C. Franklin, 
Joseph Mills, R. V. North. 


Metropolitan Section: George Kerr 
\nderson, S. C. Atkins, William Filer 
irchheld, Miss Doris Thelma Clegg, Law- 

Lyon Goldsmith, John Graf, Homer 

Hard, Richard R. Harold, George D. 


Holdsworth, Jr., Stanley Maas, Jack C. D. 
Manes, C. E. Meyerhoefer, James Murtagh 
Morri on, Kornelius Roisland, Fred E. Ruff, 
lamilton S. Sherwood, George R: Simms, 
Manning Stires, Jr., Lt. Basil S. Warner, 

Howard Wilkinson, Frederick A 


Winz Jr.. Harrison Wood, Gordon J. 
Edward Zwerdling. 


Mid-Continent Section: Joc M. Cowan. 
Milwaukee Section: William F. Steffen. 


Muskegon Group: Maurice R. Cald- 
James E. Jones, Walter L. Leeds, Leon 
nas, Harold Edward Westerlund. 


_ Philadelphia Section: J. R. Alphin, 


Robert Fleischman, James O. John 


Pittsburgh Section: Ted Dinger, 


i Joseph Marshall, Ewing B. Rhodes. 


New England Section: Leo FE. Con- 


Lewis B. Ebbs. 


June. 1944 


Northern California Section’ Harold 
Anderson, Lt. Paul Joseph Bauer, Joseph T. 


Cieszko, Dorman C. Elliott, John j. Giust, 
William John Long, Jr., T. L. Metss, Henry 
Edward Pape, Sr. 


Northwest Section: Irvin Lioyd Be- 
dient, John James Bignotti, Harry J. Erick 
on, Franklin R. Middaugh, Donald Dewitt 
Morrill, Einar B. Nelson, Rex D. Rowland 


Oregon Section: Ear| Andersen. 


St. Lowis Section: Anthony F. Caraffa, 
George T. Hammershaimb. Thomas P. M« 
Coll, Charles E. Myles, Paul H. Van Osdol 
louis oe Wilson. 


Minimize Ignition Noise 
in Communications Receivers 


use ERIE SUPPRESSORS 


a Erie Suppressors illustrated above—Type L-7 for 
both spark plugs and distributors, Type S-5 for dis- 
tributor cables, and Type L-4 for spark plugs—are 
used in large quantities on gasoline driven 
military vehicles, where efficient performance and 

dependability are of the utmost importance. 


The remarkable efficiency of Erie Suppressors is 
due to the special resistance material used in their 
manufacture. It provides a low voltage coefficient, 
maintaining substantially constant resistance during 
the entire period of the spark discharge. 


The simple, sturdy construction insures long 
functional life. A solidly molded carbon resistance 
unit of 10,000 ohms standard value, is encased in a 
strong, heat resistant plastic shell. 


For outstanding performance and long functional 


life specify Erie Suppressors. 


ERIE RESISTOR CORP. 
ERIE, PENNSYLVANIA 
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LET'S ALL BACK THE ATTACK—BUY EXTRA WAR BONDS 
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FOR HIGH ACHIEVEMENT 


N WAR PRODUCTION 
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Southern California Section: Harold 
L. Anderson, Leonard E. Austin, Jacobus P. 
de Bree, Jay Burch Frazelle, William Travis 
Green, Gerry Gwynne, G. Francis Harbin, 
Robert P. Hayward, Robert R. Justice, 
Thomas B. Keenan, Richard D. Maystead, 
Robert L. Metz, Lawrence N. Michelsen, 
Paul K. Morgenthaler, John M. Noble, J 
Homer H. Overholser, James W. Sinclair, 
James Brent Wrigley, James Eugene Young. 


Southera New England Section: 
Clyde S. Batchelor, Robert A. Hintermister, 
Donald J. Jordan, Harry A. Lockwood, J. R. 
Orgain, Jr., Frank D. Riehle, Earl J. Sam 
brook. 


Southern Ohio Section: Victor Lee 
Craig, Fred L. Goodell, Robert W. Kianey, 
Delio Perez, Gustav Scharff. 


Syracuse Section: Gerd H. Grieshaber. 


Texas Section: H. F. Carrington, Clif- 
ton M. Chastain, R. W. Hall, Charles B. 
Johnson. 


Twin City Group: S. Reed Hedges. 


Washington Section: 
Arthur C. Butler, 
Austin F. Trumbull. 


August Altigry, 
George B. Fraumann, 


Wichita Section: Norman LeRoy Crook. 


RAC 


pvsiVF sore OD 
“ 8 


30% 


MORE LOAD—LONGER LIFE 


%, 


BALL BEARING 


ROLLER BEARIN( 


HOOVER 


AND BEARIN«( 





IPANY 


ANN ARBOR IICHIGAN 
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Outside of Section “ge Fr 
G. Backman, Richard Alfred Bay ftiea'e 
Drysdale, Frank M. Hoferer. I. icant 
Love, H. Warren Lufkin, W. J. Philli. 4 
Martin Stubel. ie 

Foreign: Col. Tom Leslie lier. } 
gland, P. A. Dyerson, England, w; ft 
Kenyon, England, William Mc( 
gland, Sydney Lewis Morris, New Zealand 
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RAYMOND W. SCHEUBEL is now «, 
vice engineer for Elastic Stop Nut Cor 
Newark, N. J. He had been tool de 


for Allied Process Engineers, same cit 


ignher 


D. E. CRABB is no longer repre : 
for the Palnut Co., Irvington, N. J, H 
now owner of the Crabb Engineering 
Detroit, furnishing special wrenches 
consulting on problems relating to nuts 
bolts 


CHARLES J. KULL has returned fro: 
overseas service in the Army Air Force 
and is now with Consolidated Vultee Air 
craft Corp., San Diego, as flight service 
engineer. 


CLARENCE A. HUBERT has been made 
chief engineer of the Farm Tractor Divi- 
sion, International Harvester Co., Chicag 
He was formerly in the engineering depart 
ment of the same division. 

KARL O. BOTNEN, formerly an instru 
tor at the Infantry Motor School, Camp 
Roberts, Calif., may now be reached 
A.P.O. 15258. c/o Postmaster, New York 
City. 


WILBUR R. VESTER, U. S. Army, has 
been transferred from St. Cloud, Minn., to 
Headquarters Company, Third Battalion 
385th Infantry, Camp McCoy, Wis. 


O. E. DAY, placement officer, Penns 
vania Institution for the Instruction of the 
Blind, Philadelphia, pointed out recent 
that today there are 214 known e 
cally feasible employment opportunities ope 
to the blind, whereas 100 years ago the onl 
occupation they had was begging. The 
stitution was established more than 
years ago. 


7, 


P. NILAKANTAN is now with the In 
dian Institute of Science, Bangalore, India 
He had been an aerodynamicist for Hughes 
Aircraft Co., Culver City, Calif. 


ENSIGN FRED J. GRUMME, formerly 
president of Avenue Tire & Supply Corp 
Indianapolis, is now stationed at Dunner 
Key, Miami, Fla., in the Naval Air Trans 
port Service, Squadron VR-6. 


PAUL C. VYFF, formerly chassi 
signer, Truck Division, Dodge Division ot 
Chrysler Corp., Detroit, is now with Bat 
telle Memorial Institute, Columbus, 
as research engineer. 


CAPT. RAYMOND J. SCHNELLER is 
now at the Army & Navy General Hos 
pital, Hot Springs, Ark. He was formerly 
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DR. ORGE CALINGAERT, director 
her research for Ethyl Corp., Detroit, 


+ che! 

pb ceived the Tau Beta Pi award, 
present nnually by the University of De- 
troit bers of Tau Beta Pi, as the 
outstat Detroit chemist of the year. 


JAMES Y. SCOTT, president of the Na, 


tional Machine Tool Builders Association 
and pr nt of Van Norman Co., Spring- 
field, Mass., addressed a joint meeting of 
General Motors master mechanics and plant 
engines nd a group of machine tool 
builders at the Hotel Statler in Detroit April 
27. He declared, “The Machine tool indus 
try should start right now to redesign and 


improve its machines —not for post-war 
purposes, but to expedite war output, reduce 
he of manufacture of war materiel, 
and reduce the overall cost of the war for 
each one of us.” 


SAE members who were among 17 rep 
resentatives recently named to the new 
Automobile Industry Advisory Committee of 
the War Production Board are: A. E. 
BARIT, president, and S. G. BAITS, vice- 
president of Hudson Motor Car Co.; C. E. 
WILSON, president of General Motors 
Corp.; D. G. ROOS, vice-president of Wil- 
lys-Overland Co.; HENRY FORD Il, vice 
president of Ford Motor Co.; PAUL G. 
HOFFMAN, president of Studebaker Corp.; 
K. T. KELLER, president of Chrysler Corp.; 
ind J. H. MARKS, executive vice-president 
f Packard Motor Car Co. 


ENSIGN HOWARD KIRK, JR., has been 
transferred from Houma, La., to the Naval 
Air Transport Service, 
Alameda, Calif. 


Squadron 2, at 


ALBERT J. BLACKWOOD, fuel research 
engineer for Standard Oil Development Co., 
Elizabeth, N. J., has been appointed by 
SAE President W. S. JAMES to represent 
the SAE at the dedication exercises of the 
new Diesel Engineering Laboratory at North 
Carolina State College of Agriculture & En- 
gineering, University of North Carolina. 


HENRY FORD II, executive vice-presi- 
dent of Ford Motor Co., has been elected 
to the board of directors of the Automotive 
Council for War Production, according to 
ALVAN MACAULEY, president of the 


Council 


SAE members who have received recent 
promotions within the Armed Forces in- 
clude: C. E. BATSTONE, A. P. O. 528 
c/o Postmaster, New York City, to licu 
tenant colonel; WILLIAM F. WILLIAMS, 
Camp Hood, Tex., to captain; and JAMES 
P. McSWEENEY, Camp San Luis Obispo, 
Calif , to second lieutenant. PIERRE S. DE 
BEAUMONT, U. S. Navy, has been raised 
to a lieutenant; and STEPHEN F. ROSSI- 
TER, JR., is now a lieutenant (jg). 


WILLIAM P. HEADDEN has been ap 
pointed assistant manager of the sales engi- 
neering department of Standard Oil Co. of 


» . m 

N. J. Since early in 1943, he had been 
sur sor of the fuels and lubricants sec- 
tion of the division. 


JOHN P. DODS, director of research 
and advertising manager for Summerill 
ng Co., Bridgeport, Pa., has been ap- 
Pointed director of advertising and sales 
Promotion for the closely affiliated interests 

Columbia Steel & Shafting Co., the 
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Edgar T. Ward's Sons Co., and Summerill 
Tubing Co. 


GEORGE C. MEINSINGER, formeriy 
transportation specialist in charge of the 
maintenance program, Office of Defense 
Transportation, Motor Transport Division, 
New York City, is now connected with 
Valentine Express Co., Mount Vernon, 
N. Y., as superintendent of transportation. 


C. A. WITHINGTON, JR. has received 
a medical discharge from the U. S. Navy, 
where he was an ensign stationed at Pratt 
& Whitney Aircraft Engine School, Brain- 
ard Field, East Hartford, Conn. He is now 
with Tide Water Associated Oil Co., Asso- 





ciated, Calit., as automotive research cngi 
neer. 


MAJOR ROBERT C. HALL has been 
transferred from Aberdeen Proving Ground, 
Md., where he was administrative motor 
transportation officer, to the 62nd Quar 
termaster Base Depot, Petroleum Division, 
Headquarters & Headquarters Co., Camp 
Lee, Va. 


Formerly chief engineer for Fuller Mtg 
Co., Kalamazoo, Mich.. THOMAS BACKUS 
is now with R. G. LeTourneau, Inc., Peoria, 
Ill., an the same capacity. 


| 
| 
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HOWARD W. FRITCH, president, Bos- 
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The parts of MECHANICS joints that have 
appreciable effect on smooth running bal- 
ance are machined all over. Forging 
irregularities which might cause an out-of- 
balance condition are removed. Let our 
engineers show you how this operation- 
smoothing feature, and several other 
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your new and improved models. 
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ton & Maine Transportation Co., and WIL- 
LIAM L. BUTLER, president, Cincinnati & 
Lake Erie Transportation Co., Dayton, Obio, 
have been appointed to the Intercity Bus 
Industry Advisory Committee of the Office 
of Defense Transportation. The committee 
wil] act on wartime problems of intercity 
bus transportation. 


A. C. BOOCK, Allis-Chalmers Mfg. Co., 
Springfield Works, Springfield, [ll., has 
been changed from chief design engineer to 
assistant chief engineer of the company. 
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Ab Jenkins 





AB JENKINS, formerly mayor of Salt 
Lake City, Utah, is now a consultant for 
the Ninth Service Command, U. S. Army, 
headquarters of which are at Ft. Douglas, 


Utah 


HERMAN L. PHILIPSON, JR., previously 
a student at A. & M. College of Texas, is 
now in the U. S. Army, stationed at Fort 
Benning, Ga. 


JOHN H. PRESTON, formerly field en- 
gineer for Faber Laboratories, Inc., New 
York City, is now connected with the Wal- 
worth Co., also in New York City, in the 
same capacity. 


T. C. KUHLMAN is now with Allis-Chal- 
mers Mfg. Co., West Allis, Wis., as a con- 
sultant on precision castings. He had been 
research engineer for Miller Engineering 
Corp., Detroit. 


Previously layout draftsman for Wright 
Aeronautical Corp., Paterson, N. J., PAL- 
MER D. EVANS has entered the U. S. 
Navy. 


MAJOR K. E. STALEY has been trans- 
ferred from the Ordnance Base in Pomona, 






Calif., to A. P. O. 4940, ¢/, 
New York City. 


FRANKLIN M. ARNALL, 1 
may now be reached at Headquari 
pany 1009 Engineers, Oil Field 
Santa Anita, Arcadia, Calif. He wa: ae. 
merly studying at Rose Polytechnic Insti- " 
tute, Terre Haute, Ind., under the Arm, = 
student training program. 2 


Nostmaster. 


5. Army, 
ers Com- 
Battal on, 








RA 

L. P. SAUNDERS, chief engineer ,j oor 
Harrison Radiator Division, General Motor se 
Corp., Lockport, N. Y., has been elected fe 
national treasurer for the American Society 

of Heating & Ventilating Engineers for +, ag 

current year, having just completed a three. F. 


year term as national counselor. He }, 
also been reappointed for a third term " 
the subcommittee on heat exchangers 
aircraft for NACA. 


H. W. BARLOW, head of the Depart 
ment of Aeronautical Engineering, A. & Nav) 


College of Texas, and GEORGE HADDA. 
WAY, editor of Southern Flight, wer. 


chairmen of the Texas Aviation Planning 
Conference held at College Station, Tex. P’ 
May 1-3. Other SAE members who partic g1 


ipated in the program included: PETER 
ALTMAN, engineering consultant, Detroit 
COL. ROSCOE TURNER, Turner Aero 
nautical Corp.; ANDREW W. DE SHONG. 
North American Aviation, Inc.; W. WIL. 
BUR SHAW, Firestone Aircraft Co.; ROSS 
A. PETERSON, North American Aviation, 
Inc.; and A. » a COLWELL, Thompson 
Products, Inc. 


MAJOR R. H. REID has been transferred 
from Governors Island, N. Y., where he = N: 
was chief of the armament maintenance 
section, to the 243rd Ordnance Battalion, 
Mississippi Ordnance Plant, where he is 
commanding officer. 


RALPH H. UPSON is now chief aer 
nautical engineer for a War Production 
Board research project at the College of 
Engineering at New York University. This 
project seeks to develop wind as a source 
of electric power on a large scale to sup- 
plement our natural resources for war pro- 
duction. Mr. Upson, a fellow of the Royal 
Aeronautical Society, had been chief aero- 
nautical engineer for the War Production 
Division of H. J. Heinz Co., Pittsburgh 


DAVID T. EVANS, retiring chairman of 
the SAE Wichita Section, is now located 
it Big Spring, Tex., serving Cosden Pet- 





AE student members newly engaged in engineering work at various production plants 
throughout the country include: 


JOHN MICHAEL 
CONSIDINE 

JAMES R. COLLINGS 

LEONARD G. MAZEL 

BERTRAM A. CHESLER 

EDWARD J. DONLEY 


JOHN RANDOLPH HAYES 


‘ JAMES W. SMELKER 


SEYMOUR J. DEITCHMAN 
IRWIN J. WEISENBERG 
LLOYD G. LUDWIG 
EDWARD W. OTTO 


JAMES C. HEAP 
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Formerly at 

Massachusetts Institute of 
Technology 

General Motors Institute 

Stevens Institute of Tech- 
nology 

Chrysler Institute of Engi- 
neering 

Lawrence Institute of Tech- 
nology 

General Motors Institute 

Ohio State University 


College of the City of New 
York 

Ohio State University 

Ohio State University 

Iowa State College 


Illinois Institute of Tech- 
nology 


Employed by 
Wright Aeronautical Corp. 


Allison Division 
Lockheed Aircraft Corp. 


Chrysler Corp. 
Air Products, Inc. 


Allison Division 

North American Aviation, 
Inc. 

National Advisory Commit: 
tee for Aeronautics 

Lockheed Aircraft Cort 

Douglas Aircraft Co., Inc 

National Advisory Commit 
tee for Aeronautics 

Standard Oil Co. of Ind. 


SAE Journal, Vol. 52, No. 6 








air"? 





as manager of its lubricants 


raleum ‘ , : ea 
departme Prior to taking this position, 
Mr. Eval as with the U. S. Army Air 
Forces in Inspection Section of the Fuel, 
T ybricant Chemical Unit of the Mid- 


irement District. For a num- 
Mr. Evans headed the lubri- 


nts d partment of the’ Globe Oil Co. 


RAY BITTNER in now office manager 





te Moor juipment Co., Stockton, Calif. 
Hi wa rmerly associate production 
iervis U. §. Army Air Forces, Ma- 


( and, Wright Field, Dayton, 


F. A. DOBSON, who had been project 

charge of glider design for 
iit Co., Troy, Ohio, is now with 
Detroit, as chief 


ngineer 1 
Waco Aircr 
Aeronautic i] Products, Inc., 


yeronaulic | engineer. 


Previously am instructor at the Chicago 
Navy Pier, MICHAEL. J. KOZAK is now 
t achinist mate first class stationed 
engine school at Gulfport, 

Miss 


PIERRE SCHON, formerly experimental 
engineer for Marmon-Herrington Co., Inc., 
Indianapolis, is now associated with Gen- 
ral Truck Co., sales and service subsidiary 
f General Motors Corp., in Jacksonville, 
Fla. He had been connected with the Yel- 
low Truck & Coach Division of GMC for 
several years before joining Marmon-Her 


rington 


A. H. YATES is now a lieutenant com- 
mander in the U. S. Navy, and may be 
reached at the Post Graduate School, U. S. 
Naval Academy, Annapolis, Md. 


Previously assistant superintendent of 
maintenance of Canadian Pacific Air Lines, 
Ltd.. St. James, Man., J. HARDMAN is 
now employed in the inspection department 
f Trans-Canada Air Lines, Winnipeg. 


GEORGE H. LANCASTER, who had 
been assistant project engineer for Jacobs 
Aircraft Engine Co., Pottstown, Pa.. has 
entered the U. S. Navy as a lieutenant (jg) 
and is stationed at Fort Schuyler, The 
Bronx, N. Y. 


MAJOR MURTEN G. HIETT has been 
transferred from A. P. O. 724, Seattle, 
Wash., to A. P. O. 722, Minneapolis. 


HAROLD W. THOMAS has been pro 

ted from test pilot to chief experimental 

t pilot for Curtiss-W~ight Corp., Airplane 
Division, Buffalo Plant No. 2. 


Formerly director of planning, estimat- 
ng and design, THOMAS F. MORRISSEY 
1as been named chief engineer for Lights 
Inc., Alhambra, Calif. 


EDMUND S. DAVENPORT, formerly 
metallurgy supervisor for U. S. Steel Corp., 
Kearny, N. J., is now assistant to the vice- 
president for U. S. Steel Corp. of Delaware, 
Pittsburgh. 


MAC SHORT, SAE past-president and 
ice-president of Lockheed Aircraft Corp., 
Burbank, Calif., has been appointed a mem- 

r of the War Metallurgy Committee of 

National Research Council, represent- 
ng the aircraft industry on the West Coast. 
his committee, at the request of the Ord- 
hance Department, has undertaken projects 


which have to do with armor plate and gun 
pie 


HEC TOR RABEZZANA, chief engineer 
{the spark plug department of AC Spark 
tug Division of General Motors Corp., 
Flint, Mich., was lauded by 200 executives 
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and co-workers at a dinner given in his 
honor on the occasion of his retiremént be- 
cause of ill health. He served with AC for 
25 years. Mr, Rabezzana, at one time tech- 
nical director of Isotta Fraschini, is an out- 
standing authority on spark plugs. He is a 
member of the SAE Ignition Research Com- 
mittee. 


SAE members who have been named to 
the new ASTM technical committee on 
metal powders and metal powder products 
include: A. J. LANGHAMMER, Chrysler 
Corp.; F. R. HENSEL, P. R. Mallory & Co., 
Inc.; R. W. WARING, Sperry Gyroscope 


Co., Inc., and J. R. NURNEY, S. K. Well- 
man Co. 


FRANK P. FRANKFORD is now super- 
intendent of equipment for Worcester Street 
Railway Co., Worcester, Mass. He was for- 
merly general superintendent of shops for 
Fifth Avenue Coach Co., New York City. 


O. G. BLOCHER, Consolidated Vultee 
Aircraft Corp., has been transferred from 
the Stinson Division, Wayne, Mich., where 
he was executive engineer, to the Stout Re- 
search Division, Dearborn, where he is now 
chief engineer 


LOUIS LINDENBAUM, Wright Acronau 








VISCO-METER* is the one device that 
tells just what the lubricating oil is doing 
at all times when an internal combustion 
engine is running. All other methods are 
guesswork in varying degrees...similar to 
a gunner trying for Bullseyes while blind- 
folded. VISCO-METER* shows when oil 
has “outworn” its usefulness and is too 
thin to protect against friction. It tells 
when to drain the crankcase and fill with 
fresh lubricant or build up a safe viscosity 


by adding heavier oil. By following this 


procedure, the engine gets every minute 
of wear safely out of every quart of oil. 
Oil waste is minimized. Lubrication fail- 
ures are safeguarded. It is one effective 


method of prolonging the life of essen- 


tial internal combustion engine parts. 


You can’t afford to miss the complete 
VISCO-METER* story. If you are inter- 
ested in the manufacture, engineering, 


designing, marketing or use of interna] 


combustion engines, write us today! 


VISCO-METER 


CORPORATION G 


ROTE ST., BUFFALO 7, N. Y. 


*Fully covered by U.S. and Foreign Patents 





51 


























tical Corp., Paterson, N. J., has been pro- 
moted from junior l’aison engineer to senior 
liaison engineer. 


FRANK L. SEESOCK, who is employed 
by McDonnell Aircraft Corp., has moved 
from the St. Louis plant, where he was 
aeronautical weight and balance engineer, to 
the municipal airport at Memphis, Tenn., 
where he is project weight engineer. 


ALDO B. GALVANONI, Wright Aero- 
nautical Corp., has been changed from flight 
engineer to field engineer. 








OPPORTUNITY 


Sales Engineering 


We feel we have an 
opportunity for a Sales En- 
gineer in the aircraft in- 
dustry. The requisites of 
the position include an 
adequate knowledge of 
mechanical engineering; 
the ability to interview the 
presidents of aircraft com- 
panies; a sound knowledge 
of present industrial prob- 
lems and constructive post- 


war plans. 


The potentialities of the 
position are excellent, and 
the salary commensurate. 
However, proper clearance 
with the War Manpower 
Commission is necessary. 


If you possess the above 
requirements and you are 
interested, will you kindly 
send a resume of your 
qualifications to: 


.Box No. 69, 
SAE JOURNAL, 
29 W. 39th St#., 
New York 18, N. Y. 














JEROME A. CHURCH, who had been 
development engineer for Bendix Aviation 
Corp., South Bend, Ind., is now engineering 
representative for Stromberg carburetors, 
same company. 


VINCENT MOORE is now project engi- 
neer for Wright Aeronautical Corp., Pater- 
son. He had been assistant project engineer 
for the same company. 


SAE members who have received recent 
changes in company status are: HERMAN 
L. STIEBER, Wright Aeronautical Corp., 
Paterson, N. J., from assistant to the chief in- 
spector to quality manager, Paterson Plants; 
RICHARD A. HAMEISTER, Holley Carbu- 
retor Co., Detroit, from junior engineer to 
assistant project engineer; V. A. CROSBY, 
Climax Molybdenum, from metallurgical en- 
gineer to head of the Sales & Service Divi 
sion of the Detroit office; ALVIN N. 
COVER, from Solar Aircraft Co. in San 
Diego to the Des Moines, Iowa branch; A. J. 
DEMPSEY, Continental Aviation & En- 
gineering Corp., from project engineer in 
Muskegon, Mich., to chief test engineer in 
the Detroit branch; DONALD V. BARKER, 
special representative of the National Ac- 
counts Division, Studebaker Corp., has been 
transferred from the New York City branch 
to the one in South Bend, Ind.; J. H. CAR- 
PENTER, Lycoming Division, Aviation 
Corp., Williamsport, Pa., from assistant 
project engineer to project engineer; HER- 
BERT H. FINK, product design engineer 
for B. F. Goodrich Co., has been trans- 
ferred from the Boston to the Akron plant; 
ORRIN E. ROSS, Eastern Aircraft Supply 
Co., New York City, from engineer to 
partner; A. D. McLEAN, Kenworth Motor 
Truck Corp., Seattle, Wash., from design 
draftsman to resident engineer, Yakima 
branch; CRAIG H. EDWARDS, Bendix 


























Aviation Corp., from West Coast e- i 
ing representative, Stromberg " 
Division, North Hollywood, Calif, to 7 
dix Products Division at South Bend ‘ 
JOHN J. POWELSON, Standard Qj 
of N. J., from the motor vehicle 
ment to the General Automotive Diy - 
where he is assistant to the manager: T 
SIERS, Canadian Pacific Air Lines, Lyd. 
been transferred from Montreal to Winn 
peg; WILLARD VANDER VEER, Thom 
son Products Inc., from chief test operata 
at the Euclid, Ohio, plant, to service o; 
engineer at the Cleveland branch: PRep 
ERICK P. McLOUGHLIN, Glenn L. My 
tin Co., Balumore, from armament ¢ 
gineer to senior test engineer; 
W. SELF, Consolidated Freightways, Ip 
Oakland, Calif., from assistant shop = 
man to shop foreman; RAY SOPH 
field engineer for Wright Aeronautica 
Corp., has been transferred from Paterson 
N. J., to Wright Aero Ltd. Los Angeles 
FRANCIS ANGUS KIMMONS, Curtiss 
Wright Corp., Propeller Division, Caldwell 
N. J., from senior field service representative 
to regional supervisor, field service depart 
ment; HARRY L. KELLER, engineering 
department of Buick Motor Division, Gen- 
eral Motors Corp., has been transferred from 
Flint, Mich., to the Melrose Park, Ill., plant: 
NORMAN H. WERNER, Ed Werner 
Transfer & Storage Co., Pittsburgh, Pa., 
from estimator to assistant manager; C. L, 
BROSSEAU, from the subcontract depart- 
ment of Mack Mfg. Corp., Allentown, Pa. 
to Mack-International Motor Truck Corp, 
Chicago; and C. R. URSELL, Pan Amer- 
ican Airways System, Latin American Di- 
vision, from design engineer in the Browns- 
ville, Tex., branch, to structural project en- 
gineer in Miami, Fla. 





OBITUARIES 








C. O. Miniger 


C. O. Miniger, founder and chairman of 
the board of Electric Auto-Lite Co., died 
April 23 at the age of 69. After engaging 
in various enterprises, he organized the 
Electric Auto-Lite Co. in 1911 with himself 
as secretary and treasurer. Three years later, 
when John N. Willys became associated with 
the firm, Mr. Miniger was elected president 
and general manager —a post he held until 
ill health forced him to retire several years 
ago. Today, the concern has 23 plants in 
this country and Canada. 

Mr. Miniger had been connected with the 
Willys Corporation as vice-president, as a 
member of the executive committee and as 
one of the receivers appointed in 1921. At 
the time of his death, he was serving as 
chairman of the board of the Bingham 
Stamping Co., and was an active director of 
City Auto Stamping Co. and the Air-Way 
Electric Appliance Co. 


F. W. Gurney 


F. W. Gurney, chairman of the board of 
directors, Marlin-Rockwell Corp., died re 
cently. He was 77 years old. Well known 
for his development of Gurney bearings and 
processes, Mr. Gurney spent much of his 
career in the application of ball bearings to 
automobiles, and was also interested in ma- 


A 


chine designing and building. A graduat 
from Oberlin College, he was an active 
member in the Society. He was vice-chair 
man of the SAE Ball and Roller Bearing 
Division in 1921 and chairman from 1922 
1925. He was also chairman of the Sec 
tional Committee on Ball and Roller Bear 
ings that was appointed by SAE and ASMI 
to deal primarily with general industrial and 
international bearing standardization. 


William P. Deppé 


William P. Deppé, 71, died March 6. Fa 
mous for his superheated dry gas and ga 
engines, Mr. Deppé was president of th 
former Deppé Motors Corp., and railwa 
official of ‘the New York Central Lines 1 
Cincinnati, and later in the passenger & 
partment in St. Louis. At one time he ha 
an active interest in the submarine 0 
mines of Mabon, Nova Scotia, where 4 
vice-president and general manager of the 
Mabon & Gulf Coal Co. he redeemed th 
valuable “diamond” coal mines which had 
been wrecked by striking miners under © 


sea. 











Because of his success in making volatile 
easoline from low grade heavy oils, he 
made a member of the Royal Society of At 
and Sciences of England. He was also 3 
member of the American Chemical Societ 
and the American Petroleum Institut 
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